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tion entrusted to our Committee, and 
ty of personally 





The conduct of the investi 
detailed in the annexed General Order, involved the nece 











examining the districts irrigated by the existing canals, and such’ other 
localities as seemed best suited for a fair comparison with them. For 


1845, 





this purpose, the Committee met at Kurnaul on the 30th Novembe: 





and proceeding southward had made considerable progress in the e3 
irrigated, districts west of the Jumna, when they were 
summoned to military duty with the army of the Sutlej. On the Ist 
November, 1846, the enquiry was resumed, and has continued without 


mination of the 








further interruption, 


2nd... The route followed by our Committee may be traced on the 
zecompanying sketch map, It was prescribed in some measure by: the 
official engagements of Major Baker, whose inspection of the canals, &e. 
arily performed in conjunction with his duties as a member of 
ated and 


was neces 
Committee. It will be seen, that we have examined the irr 
ted districts on both banks of the Jumna, that we have visited the 











hur jheels, and haye followed the proposed course of the Ganges 


canal for 83 miles, viz. from Hurdwar to the latitude of Meerut. In 





the course of this enquiry, we have travelled about 1400 miles. We have 





ted more than 300 inhabited localities, and have personally examined 
upwards of 12,000 individuals of all ages. 





3rd. It was suggested by our medical member, and will be gene- 


rally admitted, that a fair comparison of the sanatory condition of differ- 





ent districts must be founded on observations taken within a very brief 
period of each other, and under circumstances as nearly as possible simi- 
lar. The observations taken in 1845 were, therefore, useless for our pre- 
sent purpose, and the necessity of completing our enquiry-within a period 


B 














>, noted with 


(Sars) 
limited to about 3 months, compelled us to restrict our observations to 
the bodily condition of the people and to those more obvious circumstances 


which all modern authority concurs in pronouncing to be those most 
concerned in the production of disease. 


4th,In the‘commencement of our investigation, we had hoped to 
derive muchas 





fance from the results of enquiries conducted by our 
own nativeagents;and at our instance by the establishments of the Reve- 
nue and Canal departments. We have now before us an immense mass 


obtdined from! such Sour 





of repor 





2S, but they ate ‘in gerieral sdlvague 
aiid unsatisfactory, and are so little corroborated by our own ‘personal 
observations; that we wer2 uinwilling todincurthe labor involved:in atrang- 
ing’ and: digesting them, with so little. prospect ‘of ‘ultimately: obtaining 
trustworthy results. 


5th. | Our principal object was togscertain what relation subsisted 
between certain physical ee different districts, and the 
liability of their inhabitants to migsnfatic feve The former could be 
but in the absence of official medi- 


‘on to doubt the accuracy of oral tes- 








some degr 





of certain; 









cal statistics, and with frequen ¥¢; 


timony, although collected by, outsblves, we could not obtain “evén an 
approximation to a fair comparison of the past and present sanatory 
condition of the: inhabitants of different localities. ~ In this difficulty, it 
‘was suggested by our medical member, ‘that the condition of the spleen 
in any number of individuals would'be a fair test of the probable’ fre- 
quency and degree|in which they had suffered from malarious irtiflugnces, 
Having satisfied ourselves of the propriety of this test, and finding it easy 
of application, we determined to adopt it, and have based’ on ‘the 








sults 
so obtained the: most important. of: the conclusions at which we have 


arrived» In the Appendices B and C. will be founda memoir by Mr. 





Dempster, stating the medical grounds for the adoption'of this’ test; and 
describing the method followed in applying it. 





ents 





6th... Theip son, in which our observations were taken, has 
been a generally healthy one, and was preceded by a season scarcely less 
favorable. It is also separated by 8 or 9 years of good harvests from a 
season of drought, a circumstance decidedly in favor of unirrigating 
villages which haye had abundant time to recover from any sickness that 











on 














mivht have been entailed upon them by the unmitigated hardships of 
famine. 


7th. Amongst the instructions furnished for our guidance from the 
Adjutant General’s office, we find a series of questions, on each of which 
His Honor the Lieutenant Governor, North Western Provinces, has called 
for our recorded opinion. These questions embrace nearly all the impor- 
tant points of our investigation, the results of which cannot perhaps. be 
shewn in a more intelligible form than that of consecutive answers to 


His Honor’s interrogatories, as follows :— 





8th—Firsr. How far Reply I—We have obtained satisfactory 
is the unhealthiness which proof that an extensive epidemic influence, in 
has prevailed of late years whatever it may have consisted, or however 
at Kurnaul,  Delhie, produced, undoubtedly pervaded a large portion 
Hansi, Hissar and Roh- of the North Western Provinces of late years, 
tuck and in the villages» and especially during and after the rainy season 
irrigated from the candtof 1843, To this we would partly attribute 





attributableto theewistence the sickness which occurred in the canal irriga- 





of the canal, and toirri- ted districts, where, however, itis also certain; 


gation from it? that the disease was generally, though not 





universally, more prevalent and severe than in other situations. 


9th.—Seconv. Did Reply 11.—Nearly all places within the 
similar unhealthiness pre» North Western Provinces also suffered from 
vail at the same time in fever at the same time, and in a degree greater 


other parts of the country than usual.* We have, moreover, every-reason 








not irrigated from the ca- to believe, that in certain situations neither irri 





nal and beyond the reach gated from the canal nor within reach of its 


of its influence? If so, influence (as at Kythul, in the vicinity of the 





to what cause is that un- Nujufghur jheels, and in the khadir of the 
healthiness attributable ? Jumna, &c.), fevers prevailed to an extent and 
Was the type of disease with an intensity, as great as in the worst of 
in the two cases the same? the canal villages. The season of the year at 

which the disease appeared, its symptoms, 


progress, and consequences, would mark it to have been every where of 


* See Appendix D. 














( 4) 


the same type, viz. the endemic (remittent and intermittent) of the rainy 


season, but every where, and especially in naturally malarious localities, 


greatly aggravated by the constitution or peculiarity of the season. 


10¢h.—Tuirn. Ifyou 
consider the canals to. have 
been the cide. of, smheal- 
thiness along their course, 
have you any grounds. for 
be the 


unavoidable result of ca- 


thinking such to 


nal irrigation; or is it at- 
tributable to other causes, 
such as intercepted drain- 
age, flooding from canal, 
peculiarity of the soil ir- 


rigated, Sc. ; 











11th.—Fourtn. Can 
you suggest any means 
whereby the agricultural 





benefit of canal irrigation 
maybe continued to the 
country at large while Mili- 
tary Cantonments or large 


towns may be saved from 





the risk of unhealthiness ? 


12#h—Firru 


you suggest any change in 


Can 


the lodging or mode of life 
of the agricultural popu- 
lation within reach of ca- 
nal irrigation which would 
them liable 
pr any 
unhealthy influence occa- 


render less 


than at t 





to 


sioned by the canals 


Reply II.—By far the greater part of the 
evils we have observed have not been the ne- 





cessary and unavoidable results of canal irriga- 


tion. In all situations where mischief was 
prominently marked, the natural drainage of 
the country had been checked or interfered 


with, stiff and retentive soils saturated with 





water, and natural disadvantag 





hanced by excess of moisture. 


Reply 1V.—The effects of 


to be almost 
strictly so: three miles would probably: bea 


canal irrigas 


tion appear remarkably local, 


safe distance ; but if irrigation were prohibited 
within a cir 





le of five miles radius round a 
large milita 





y station, its salubrity would not 
in our opinion be affected. 


Reply V.—We fel doubtful whether any 
gestion proceeding 





from authority, as to 
mode of life, exposure, food, clothing ‘and con- 
struction of houses, would be adopted and vo- 
luntarily practised by the ag 
tion 





icultural popula- 
The best and most efficient prophylac- 
ties of this class, naturally come with compe- 
tence and ease, but much might be done to 


improve the salubrity of village sites, viz. to 





stop i tion within 200 yards round all canal 


4 








s of »site en- 


i 


























(find that the 


villages, and to plant a double row of 
good village tanks, 


space,—to. deepen all 


all the year 





wat: 
villages, or to 
wherever it may 
sites 
an invari 
of much though not 
recommended; 


enforced. 


13th. Look 


ing to the circumstances of 


Sixth. 


the eastern Jumna or Sae 
harunpoor canal, do you 
wet of the 
canal irrigation on. the 
health of the inhabitants 
has been the same there as 





on the west Jumna or Del- 
hie canal? If not, how do 
you account for this dif- 


ference in effect ? 


14th. 
yousuppose that the contem- 


SeventH. Do 


plated Ganges canal will 
or will not: ewercise an 
injurious effect on the 
health of the people of the 
Dooab, over the whole of 
which it is intended to ex- 





tend its influence? If 


you are of opinion that it 
will, can you propose any 
remedy or palliatives which 


will not involve the entire 


round,—to drain 


be possible, to 


It would be no hardship on ¢ 
able condition of obtaining water for irri 


Ce) 





ated 
nd to keep them full of 


trees round the unirri 








all shallow pools in or about 


convert them into proper reservoirs of water—and, 


improve the drainage of village 





such works 


new canal to make 
Cleanliness is 





ration. 


of such vital importance as the measures above 


but we fea no rules on this subject could be generally 


Reply VI—The eastern Jumna canal fur- 
nishes examples of some of the best and worst 
the north 


results of canal irrigation. In 





south divisions, where the soil is light, the 





drainage perfect, and irrigation carriedon chiefs 
ve all the blessix 





a} 


But 





ly by “ Rajbuhas,” we per 





and scarcely any of the evils of a canal. 


in the centre division, where the drainage of the 





country has been greatly obstructed, and.thesoil 


ct on 





is ge 


1¢ 





ally more stiff and clayey, the eff 





the health of the inhabitants has been the’ same 
in kind, and nearly in degree, as in the objec- 


tionable portions of the Delhie canals. 


Reply VII.—In the course of our enquiries 
on the existing canals, we have found salubrity 
to depend ina great measure on the nature of 


the soil and the efficiency of the surface drain- 





e. In the districts which it is proposed to 
irrigate, the obvious geographical features of 


the coun enable us to pronounce with some 





confidence, that an efficient drainage, if not every 
where existing, is at least generally attainable 
On the proposed line of the canal from Roor- 
Meerut, soil to be 


khee to we observed the 


light and friable; but without an extended exa- 


mination, wecannot pronounce what proportion 














6) 


abandonment of theunder- of the remaining districts of the Dooab is cha- 
taking ? racterized by similar soil. It can scarcely 

be hoped, however, that in the whole length 
of the proposed canal and its branches, some localities wiil not be 
met with, naturally and irremediably unfavorable to irrigation, and 
in which disease analogous to that found on the existing canals may 
not be expected to develope itself. On the other hand, if attention 
to drainage be made an absolute condition of participation in the 
benefits of the canal, an improvement rather than a deterioration 
of the general salubrity, may, in many instances, follow the introduction 
of canal irrigation. On the whole, we consider ourselves warranted 
in anticipating, on the Ganges canal, a far less amount of contingent 
evil than has been experienced on those of the Jumna, which “were 
originally constructed without reference to many important points which 
have been especially kept in view in projecting the present work. And 
more especially in drawing inferences from results on the Delhie canal, 
great allowances should be made for the natural disadvantages of the 
country through which it flows—when compared with the Dooab gene- 
rally. It is a remarkable feature of the “ bangur” land bordering the right 
bank of the Jumna, that its drainage flows from, instead of towards, that 
river. The slope of the country, which is to the south-west, amounts to 
1 foot or 1 foot 6 inches per mile, and is not sufficient to prevent even 
a slight obstruction from interfering with the flow of water. In subor- 
dination to the general slope, there are minor undulations, the excess of 
slope in one part being compensated by the absolute want of it in another, 
In such cases, the drainage of the higher lands collects in the lower, and 
from the latter there is no efficient escape. This is exemplified on a large 
scale in the Nujufghur jheels, and to a less degree in many other localities. 
The Dooab, on the other hand, is intersected by deep depressions, 
sometimes with the character of valleys, sometimes of ravines. These, 
except in a few instances, receive and rapidly earry off the surplus water 
of the country. 


15. With reference to the latter part of this question, we have pre- 
ared a memorandum of measures connected with the execution of the 
Ganges canal, which we would strongly urge upon the attention of Go- 
yernment. With the details of these measures, which are of a technical 











CxS.) 
‘4 nature, we have not encumbered this report, but they will be found in 
hi Appendix F. 


16. In addition to the above replies, it is proper to state our opi- 
nion of the effects produced by canals on the population of the irri- 
gated districts, as regards their enjoyment of life and physical efficiency 
as agricultural laborers. During the cold season of 1846-47, (a healthy 





year) no obvious bad effects were perceptible in the adult population. 
‘The men generally looked healthy, happy, and thriving. The autumn 
erops were all gathered in, and the spring crops sown. The villagers on 
the western Jumna canals are better clothed and housed, and have more 
appearance of wealth and comfort than those off the canal. In a few of 
the worst localities, the aspect of the children was decidedly sickly: they 


hy 





‘were puny and pot-bellied. It must further be borne in mind, that our 
observations were made at a favorable season, and that we not only re- 
frained from calling for the sick, but systematically discouraged their be- 
ing brought forward. 





17th. In our examination of districts unconnected with the canals, 





i we have included some in which well irrigation is habitually practised, 
® and in which we have found the population in a slight degree more sub- 
ie ject to malarious diseases than in the totally unirrigated districts. We 
would, however, hesitate in attributing this difference to the mere cireum- 











stance of irrigation. It may perhaps be as justly ascribed to the abun- 1 
dance of springs and limited depth of wells, which are essential con- 





lor ditions of extensive well irrigation 


18th. In endeavouring to account for the observed difference of 
salubrity between well and canal irrigation, we beg to point out some 
material difference 








in the circumstances under which they are severally 
practised. Well irrigation is chiefly resorted to during the healthy sea- 
son of the year: the water obtained with labor, is us-d with economy, and 
the natural moisture of the soil is not increased by the water being trans- 
ferred from a lower stratum to the surface. Canal irrigation, on the other 
hand, is practised throughout the year, being applied even during the 
rainy 


nb 





ason to’the cultivation of rice. The water being more easily ob- 
tained is more likely to be used in excess, and such portion of it as may 
be absorbed by the soil increases by so much its natural humidity. It | 
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may be added that foreign alluvial matter is more likely,to be held iy 
suspension in canal water, than in that obtained from wells. 


Poth. The pecuniary advantages of canal irrigation both to Go- 
vernment and to the farmer, are, we believe, fully recognized, and are so 
well understood by the cultivators themselves that they would willingly 
take their chance of the contingent evils of irrigation, in order to secure 
of our investiga~ 








its benefits. Of this, we saw abundant proof in the cours 
tion. It would, however, have been an important test of the national value 
of-canal irrigation, could we have accurately ascertained its effects on the 
density of the population, and whether the augmented capacity of the 
soil for supporting life compensated for the increased activity of influences 
inimical to its duration. In the hope of determining this question, 
we obtained from the revenue authorities certain returns, of which an 
abstract will-be found in Appendix G., and which shew a marked differ- 
vated lands. It is, however, to be regretted that the 





ence in favor of ir 
census forming the basis of these returns was taken several years ago, 
and may therefore not be strictly applicable to the existing condition of 


the country. 





20th. In the foregoing paragraphs, we have confined ourselves to 
general conclusions, fearing lest, by entering on the consideration of local 
details, we should extend our report to an inconvenient length. But 
our attention having been particularly called to the station of Kurnaul, 
we beg to offer a few remarks shewing briefly the causes to which we 


attribute the late sickness at that station, and the extent to which they. 








may be removed or palliated. 


21st. The insalubrity of Kurnaul has been ascribed to various 
ises :—to the prevalence of an epidemic influence, of late years, over 





the North Western Provinces—to its proximity to the Jumna khadir 
on the east, and to the unhealthy flats of Kythul on the west—to the 
stiff and retentive nature of its soil—to the swamps bordering on the 
aal—to the extent of rice cultivation—and to the naturally imperfect 








drainage, being still further obstructed by the canal embankments. Each 


of these causes, and especially the first named, have, in our opinion, contri- 
buted to the unhealthiness of Kurnaul. Some of them are obviously 
irremediable, but we are satisfied of the practicability of reclaiming the 

















Cot) 


canal swamps, of improving the surface drainage by carrying off the 
superfluous water under the canal by two tunnels to the Jumna, and of 
prohibiting irrigation within two miles of the Cantonment pillars. We 
have no doubt that the adoption of such measures would be attended with 
beneficial results; but believing that the level of the springs has been 
permanently altered, and the under strata of the soil saturated with 
moisture, we cannot confidently prognosticate that they would ensure the 
complete restoration of salubrity. 


22nd. In the foregoing paragraphs, we have confined ourselves to 
general conclusions, purposely omitting the chain of induction by which 
they have been formed on the observed facts, as recorded in the figured 
abstracts in the Appendix E. A full discussion of the complicated consi- 
derations which have influenced our opinions would have extended this 
report to an undue length, and might probably have hindered rather than 
facilitated the formation of a correct judgment on the important que: 
at issue, The facts, however, are recorded for reference, and will be 
found, on careful examination, to support our opinions. 


ion 





23rd. In conclusion, we beg to record our obligations to the Hono- 
rable the Lieutenant Governor, North Western Provinces, for the assis- 
tance he has afforded us, both privately and offieially, in the prosecution 
sived from the Madras 
Government a report on a remarkable epidemic that pervaded the south- 
ern districts of that Presidency in 1809, 1810, and 1811, an abstract of 
which will be found in Appendix H., and at his suggestion we have obtain- 






of our enquiries. On his requisition, we have 


ed the appended reports from Drs. Kier and Collyer, 





shewing that tank 





irrig 


tion, as practised in certain districts of Rajpootana, is consistent with 
a high degree of salubrity. These documents possess much interest with 
reference to the subject of our enquiry, and have had their due influence 
on our general conclusions. 
(Signed) W. E. BAKER, Major, Engineers; 
President. 
(Signed) T. E. DEMPSTER, Surgeon, 
Ast. Bode. Horse Artillery, 
Member of Committee 
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I fully concur in the substance of this report, but as a change: in my 
ordinary duties since I was appointed a member of this Committee has 
prevented my taking any active share in its proceedings, my signature 
here is merely formal. 


(Signed) HH. YULE, Lieutenant,> 
Engineers, 
/ Member of Committee. 


— TSS 
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Z APPENDEX A. } 





I would willingly have confined myself strictly to the facts before our Com- 
mittee, did I not consider it necessary, in order that these very facts should have 
due weight and consideration, first, fully to meet an argument often advanced by 


gation, and believed by them so unan- 








sted in canal irr 





intelligent persons intere: 


swerable, as alone to prove the doctrine of malaria a mere ion of medical writers, 





and to render all further enquiry unnecessary, viz., that some marshes can be 
pointed out which do not cause fevers to any extr: 


fectly dry localities, where fevers of a very malignant nature abound. 








ordinary extent ; and some per- 





That certain local peculiarities are generally connected, as cause and effect, 
with certain diseases of the human body, is no hypothesis of any set of medical 
but a belief which has forced itself on the conviction of mankind in 





speculate 





ntial to the 





various ages and countries. What those conditions are which are e 








production of endemic disease, and what are accidentally associated with them, 





erties and chemical com- 





how the poison is evolved, and what are its sensible proy 
position, have indeed furnished ample grounds for medical speculation and contro- 
versy ; but the general proposition itself is as fair aud legitimate an induction 
fiom observed facts, as any within the whole range of science. 





E; 
They only shew that our knowledge is incomplete, and the whole 
not fully understood. If, in the exact sciences, residual phenomena are constantly 


ceptions do not confirma rule, but neither do they overturn a fairinduction, 





w of the case 


occurring; something happening which was unlooked for; something expected 
which does not take place; how much more may they be anticipated in such a 





science as medicine, where the sour of error are at once so numerous and 





perplexing ? 


Mankind, not physicians alone, have agreed, that typhus fever is a highly 


contagious disease. Suppose (what would not be difficult) that I collect adozen 








authentic cases of persons, who have freely exposed themselves to this contagion, 


and who, notwithstanding, entirely escaped the disease, am I therefore to shut mg 
eyes to the thousands of instances in which the complaint was communicated unde 


like circumstances, and to reject the whole doctrine of contagion as untenab 











Surely this would be generally condemned as a dangerous and inexcusable error ! 
The human least, as deep a concern in the laws of malaria, as in 


those of contagion. 


‘ace haye, a 
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It is a remarkable and most important fact, that the diseases believed to arise 
from malaria, are, beyond all comparison, more prevalent during and immediately 
after the periodical rains in India, than at any other season of the year ; and that 
this is precisely the time when the conditions everywhere alleged to be necessary 
to the production of that poison, are also, beyond all comparison, most abundant. 
At some places, there may be more, and at others less ; in some years more, and 
in others less ; but the truth of the general remark may be verified, in this country, 


at all places, and in all years. 





When we remember the feeble affinities which hold together the constituents 
of vegetable matter, the numerous and totally dissimilar combinations into which 
they may enter, and the seemingly trifling accidental circumstances which may 
determine the nature of the new compound, it isnot unreasonable to believe, that 
a something capable of causing human disease, may be evolyed during the decom- 
position of such substances, under’ the: action of heat, moisture, and electricity ; 
or to.conceive, that unappreciablé, or at least unnoticed modifications of these 
conditions, or of the chemical state of neighbouring bodies, may alter the nature 
of the expected product, and obstruct the formation of the poison when most 
confideritly looked for. For instance, we may make all the usual arrangements for 
vinous fermentation; an unexpected and unobserved change takes place in the 
temperature or electric condition of the atmosphere; and vinegar not wine is the 
result. Is malaria alone to be a constant and unvary 
plex operations, even though all the ordinary conditions are apparently present.tys 








ng product of such com. 


Again, if we admit that a certain class of fevers arise from malaria, does it 
necessarily follow, that all endemic fevers must originate in the same cause, or 
that all malaria is necessarily one and the same? Or who has demonstrated that 
malaria, like carbonic acid gas (an aériform fluid, to which in some points it bears 
a striking analogy) may not be evolyed under several and very different apparent 


conditions? 


All our previous knowledge and experience would lead us to suspect some 
mischief from irrigating canals in such a climate as that of India, especially, if not 
expressly constructed so as to preserve the drainage of the country, and effectually 
to control the immoderate use of the water; and all I contend for is, that the 
guestion be tried and decided by the fact 
and not by a few exceptions, however striking or inexplicable, found in other distant 





situations or countries. 
(Signed) TT. E. DEMPSTER, Surgeon, > 
Ast-Brigade Horse Artillery, 
} Member of Committee, 
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strictly bearing on the case. before us, 
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Phe first indispensable step in the px 


mde of determining the relative salubrity of different districts irrigated by the 


was to obtain some certain 








canals, irrigated by wells, or altogether unirrigated. In most European countries 





at the present day, this would have been easy enoug 





h, by the mere comparison 





of the known medical statistics of the several localities under examination; but in 





India, the difficulties were at first sight almost inst 





rmountable. Here, we had no 





hs, and poy n, to which we could refe A na. 


account of the healthiness of his own town, or village, even for one se son, 


record of diseases, births, ¢ 
tiv 
is the loosest and most vag 














e of statements, and if employed to collect positive 





data, his written report is not a whit more to be depended on. The aspect of the 
people is always a matter liable to error and difference of opinion ; and the impor- 


knows his own 





tant subject of longevity cannot even be approached, for no native 


age correctly, least of all those advanced in years. ‘The records of military hospitals 





were good and valuable data as far as they went; but they applied only to a few 


y distant points, and referred to a class subjects, dif 





ering in all important 





3 from the 





ative inhabitants of the towns or the agricultur population 


of the country. 


In this difficulty, it occurred to me, that the inhabitants of malarious coun 





but especially the native inhabitants of unhealthy districts in India, often carry in 


their own persons a record of past suffering, which can I 





all times 





asily read, 








and which no one can either falsify or suppress. ‘This is enla: 





1ent of the spleen, 
a disease to which the native of India is peculiarly liable, and which, if not the 
invariable consequence of miasmatic fever, is so constantly associated 


the one may (on the 1s 








> scale) be saf 





ly taken as the measure of the other, or at 





least, of that malaria from which both unquestionably spring 





But as this is a te: 








which has never before (to my knowledge) been used for the same purpose, and as 


mai 








y of our conclusions are based on the results with which it has furnished us, 





[trust I shall be permitted to enter somewhat fully into the subject 





There is no fi 
men, than that disease of the spl 





ct More gene 'y known or unhesitatingly admitted by medical 





nis one of the most frequent conse 
te all the authori 
quote most of the respectable writers on these subject 





juences of 
malarious fevers. To enumers 





on this point, would be to 








but that Government may 
appreciate the value of the test I chiefly depend on for the purpose of d ’ 
the comparative intensity of malaria in different localit 
a few pas 








it will be proper to cite 
from two re 1 





ent and well known works, by authors, res 
European and Indian experien 
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, 
i 
i « Tp“moist countries, whether warm or temperate, they (diseases of the spleen) 
j « aveendemic, as in Italy, Holland, South America, and some parts of India, in 


A) f “fact wherever malaria exists.” 





| 
| i «The most frequent causes of enlarged spleen are ague and remittent fever.” 


— Cyclopedia of Practical Medicine. 


| I “The most part of the cases of vascular enlargement of the spleen in this 
ih a “ country (Bengal) follow intermittent and remittent fevers, and tumid spleen 
i may be stated as the most invariable consequence of acute and debilitating dis. 
| * ease among children of weak constitutions in Bengal. 


| “ The assemblage of constitutional symptoms described in the foregoing pages 
« constitutes the endemic cachexia of those tropical countries that are subject to 
| “ paludal exhalations ; the enlargement of the spleen is the most frequent attend- 





«ant on that cachexia ; and its increase or subsidencegenerally corresponds with 


}\ « the unfavorable or favorable changes which are taking place in the constitution. 


n which the 





++ 


“ Disease of the spleen is much more frequent in those year: 
« most obstinate, fatal, and protracted remittents prevail.” “ The history of the 
« fevers of St. Domingo and of Minorca by Jackson and Cleghorn shew how fre- 
« quently disease of the spleen is connected with the autumnal fevers of these 
“ eountri But great heatis not essential to the production of that disease. Itis 
«the autumnal endemic of Holland, of the low parts of Hungary, of the marshes of 








wie 





“ Lombardy ; and it is by no means rare in the fens and marshes of England. In 
© fact, enlargement of the spleen is frequent wherever intermittent and remittent 


i « fevers prevail.’ — Twining's Diseases of Bengal. 





Such passages might be multiplied to a great extent, but the above will, 
I hope, suffice to establish the value of this kind of evidence, as a probable mea- 





sure of the existence and intensity of malaria in any particular situation. 





ke, the name by which enlarged spleen is 
pgland, is a 
an peasants 





I may here remark that Ague c 
} commonly known to the country people in the fenny districts of En 
happy translation of Tup tillee,* the words used by the up-country In¢ 










to express the same disease. 


Although the intimate connexion between malarious fevers, and organic: dis- 
ond a doubt, it never was supposed that these 





ease of the spleen is established b 





j diseases bear an exact proportion to each other, or that the number of enlarged 
i spleens in any particular situation, should correspond precisely with the number 


2 
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of attacks of feve 





suffered by its inhabitants. Many fevers occur, (especially if 
the attacks have been slight and not often repeated) without being followed by 
enlargement of the spleen; and many tumid or slightly inflamed spleens become 
natural in size and structure, soon after the fever has passed off. On the other 





hand, the spleen may become enlarged from other causes, and in persons who have 


had no distinctly developed pa n of fever, although living in a malarious 






locality. Such cases, however, 2 





according, to my experience, comparatively 





"y rater 


When I first began to apply this test, I was not aware of its full value. I 
did not then know the extraordinary susceptibility of the natives, especially the 





native children of these provinces, to disease of the spleen; nor could I, before 
trial, have anticipated the facility with which it points out the 





tive salubrity 





of different situations, and at once detects unhealthy localities, which could not 


otherwise be discovered without the experience and observation of several seasons. 


It must not, however, be supposed that this disease exists everywhere to a 
considerable extent, among the inhabitants of the North Western Provinces. 





Places in close proximity, but in otherwise different local circumstances, exhibit 





tracts of 





the most wonderful differences in this respect ; and in some extensive 
country, the complaint is scarcely to be met with. On the other hand, it is 
ggerated notions of the physical condition of the 


inhabitants of certain situations where so large a proportion are afflicted with 


important to guard against ex: 
this description of organic disease. 


Enlargement of the spleen is the least formidable of all organic diseases of the 








viscera ; and is chiefly important as a symbol of another complaint, which generally 





has preceded, and may come rit. ‘The lesser varieties (marked in the figure 
Q. and S.) and which also form the great mass of the cases registered, may con- 
sist with every outward appearance of health and vigor. In most places where 
the disease is common, some strikingly healthy looking men and children were 
found with decided enlargement of the spleen But the larger varieties, 


(M.L.VL.) of which but 


usually accompanied with a sickly (cachectic) aspect 





comparatively 





1all number are recorded, were 


Other diseases besides fever arise from mi 





aria, and other consequences than 
spleen follow s 





evere and protracted attacks of fever; but most of these can be 





effectually concealed, and none can be detected with such ease and certainty as 





gement of the spleen. Indeed, without this test, our whole inquiry must 


have ended in va; 





ue and unsatisfactory com 





cture, and without a single fact 
collected among the agricultural population, on which we could depend. 

















AP 


Thave no wish to exaggerate the true and legitimate value of the spleen test, 
nor do I venture to assert that it will indicate the presence of the remote causes of 
all. fevers; or-even of all pure endemic diseases of this class. ‘There may be differ- 
ent kinds of malaria, giving rise to fevers of different types, and having different 
complicationsiand consequences ; or common continued and typhoid fevers may 
become mixed up with, and modified by, fevers of local origin. All these are 
worthy subjects of fiture inquiry. But from what I have lately witnessed, I am 
fully persuaded, that it will be found a true and faithful comparative measure of 
marsh malaria in its extended sense; and with that alone, have canals and canal 
irrigation apy proper connexion. 

It was not, however, until after we hadexamined the Cantonment of Meerut, that 
my ownfaithin the practical utility of thespleen test was fully established. Hitherto, 
spleen disease had borne some distinct relation to the nearness of water to the sur- 

¢, and'in a few instances where w: close, we had found the almost 
lible number of about 70 per cent. of the inhabitants with enlarged spleens. 

e then caused by moisture alone, and not always connected’ with 

Meerut seemed well calculated to verify or disprove the received 

opinion ; for in it we had a known healthy locality; with water only about 12 feet 


from the surface. 


Four séparate observations were made in different parts of that large station, 
and out of 160 native residents examined, only 3 cases of spleen were found; 


none above average siz¢ 


The city of Delhie appears, at first sight, an instance in which the test failed ; 
but on careful examination, I think it will only be found to furnish a striking con- 
firmation of its general accuracy. The medical topography of the City, Civil Sta- 
tion, and Military Cantonment of Delhie, is an extremely complicated subject, and 
involves a great variety of important considerations, but I need only briefly notice 
in this place the following particulars. 

Within the walls, and especially in the most dense and crowded quarters of 
the city, there were comparatively few indications of pure malarious disease. This 
accords with what often been remarked in other countries, viz. That the 
high walls, and narrow crowded smoky strects of large cities, are frequently a 
safe-guard against marsh miasma, although other causes of disease may abound 


in such situations, 


In the Cantonment Bazar, and suburbs outside the walls, a considerable 


amount of spleen disease was found. But when we proceeded to examine the vil- 
4 
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lages situated on the verge of the low moist “ khadir” land, immediately in front of 


the old sapper lines, (a position now abandoned in consequence of its extreme i 








lubrity) the test at once pointed out malaria in its highest intensity. 


(Signed) T. E. DEMPSTER, Surgeon, 
1st Brigade Horse Artillery, 


Member of Committee. 
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APPENDIX C, 





Particular a 





ccount of the manner of conducting the medical examinations. 


It is for many reasons of great importance, that I should particularly describe 
the manner in which the spleen examinations have been conducted. 


20 children and 20 male adults were selected, our chief care 





At each plac 





the town or vill 


bei 





to take a fair sample, not of the sick, but of the oing about” population of 
ple, 


discouraged 







e under inspection. The avowedly diseased we: 






for not others 





from comir rd, and when brought were rejected, unless there w 





s from all 





\. sufficient to make up the required number. We took subjec 





tes, and, 


amined a certain number of the agricultural laborers 





whenever it was practicable, ¢: 








before enterin 





found in the adjoining fields, the village, where our numbers were 








ach adult was asked his caste, if he had had 
year before last. The children wereonly questioned 


completed from other cl 





es. 





fever this year, last year, or 





as to caste. Major Baker ger s. Tconducted the medi- 





ally pointed out the subje 
Major Baker 





tered the result in his note-boo! 





examination, ani 








the great object was to make use of an unequivocal, but easily applied test, 





no case was ever registered as “ spleen,” unless I had so. distinetly felt the enlarged 
organ that it could not be confounded with-any other disease. When the abdomen 
was natural and the muscles soft and yielding, a satisfactory examination 


was generally obtained in the erect position ; but ifthe belly was rigid, and the 








e spleen tumid, but not clearly defined, the subject was put flat. on hig 


back, with the knees bent%and raised. If an enl. d spleen was not discoyered 






flex a moderately careful « 


mination so conducted, the person was registered as 





free from the disease. Sometimes, thor rarely, 1 





ly doubtfiul cases were met 





with, which could not at once be ounced upon ; these were put aside, and 





others examined in their ste: 


It will be obvious to medical men, that if all our subj 





d been examined 





in a variety of postures, and in various states of the stomach and bowels, several 





cases of spleen would 





But then this test would no longer have been an easily applied one, besides occur 
\k 
is not only so con 


that we could 
4 


pying 





v time than we could afford to bestow on each village. The dises 








non, but in general so easily detected after a little practice, 
ford to sink all cases not easily found, and as pr 





cisely the same 

















mode of exami followed e, it everywhere furn ul 
of comp 
One-half of the subjects select examina 

composed of children under the age of pube 1g 
sonsto'bemore liable f I hai 
the disease, when presc easily 
both these reas 1 to | 1 1 he 
The results amply confirm this opinion 

the size to which the n attains is a v n 

and most probably indicative of the intensity of th 

of size, which wil 1 





enifies a distinctly marked case of spleen. 





M. One decidedly larger than O, and the mean between the five varieties, 
L, A large spleen extending to, or near to the nave ] 
VL, A very large one passing across the medial hr 


S. A small but perfectly marked case of the dis 


ered, even when they presented th 





The soft enlargements were seldom reg 


* doubtful case 





selves. I was generally obliged to put them aside amor 


1 nature of the disease, a mistake was possi 





it, as to the re 





although very conf 





But when I felt a solid tumour in the left le, distinctly 





ed rape, 






, and hi 





consistence, and the direction of it uch could only be 


it, we rec 2 mere medical opi- 





an enlarged spleen, in so registeri 


nion, resting of course on the credibility of the witness, 


ere rarely 





The very large spleens sometimes met w 





admitted into our returns, because the presented themselyes as 





& volunteers,” and according to the rule 





[. E. DEMPSTER, Surgeon, 





jet. Brigade Horse Artillery, 


Member of Committee. 
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Stations in the NORTH WESTERN PROVING. from 1825 to 1844, 
Evrorean Troops. 
LoopiaNa, KurRNAUL. MEERvT Morraa, Acka. 
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Those for Kurnaut havin 





The returns for Meerut 1 


(Signed) W. E. 





med) T 
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been returned for correction,* the few entries made under the 


lhi for the years 1842, 1843 and 1844, are stated to be 
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President. 
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Member. 
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NDIX E, 


1 Examinations, affording the principle data for the 


the Me 








fore-going Report. 








The recerted numbers of na 
thentic facts. 


ural and enlarged spleens may be received as 





ésenting 





ve of sufferers from fever in the several years is deduced from 






The per centa 








he records of oral testimony collected by the Committee, and may possibly in 
instances be not strictly correct. It is hoped however, that in the general 
ages will be found ai 


with tolerable certainty the salubrity of different ye 











ave! approximation to the truth, and the means of comparing 








The depths of water from the surface of ground were ascertained by ac 





ormation regardi 





surement and the g the extent and nature of Canal irtiga 





mea 





tion was furnished by the Superintendents of the respective Canals. 





of the headir Lin the subjoined Abstracts 








NN. Natural or healthy spleens. 





ged spleens. 





Sizes of spleens as in Appendix C 








tion is where the water flows naturally over the soil as distinguished 





f the 





ution, where the water is artificially raised to the level 





ted land are ards, 640 





The areas of irriga ated in beegas of 3,025 square 


beegas being equal to 1 square mile 
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Measures connected with the execution and management of the proposed Ganges 








15 of 





Canal, alluded to in-parag 





he Report, as de: iny the attention 


of Government. 


The Committee would recommend as follows :— 


Ist "That! the G: 
that.its ordinary surface level should be below that of the country. 


s Canal be kept as much as possible within soil, i. e. 





2nd. T 


excavations made outside of the canal, except 





ed from 





at earth wanted to complete emt 





localities as will readily 
admit of drainage 











3rd. ‘That the canal and its branches be taken as much as possible along 
the water-shed line of the count so as not to interfere with drainage, and in 
all cases where such interference may be unavoidable, that the execut office 





be instructed to provide otherwise for the draix 





Ath. ‘That masonry drains be constructed under Rajbuhas or Bridg 


whenever these cross the drainage of the country 


5th. "That no private water-courses be allowed, but. that irri 





tised exclusively from Rajbuhas or main water-courses 





6th. That irrigation be prohibited within five miles of 


and within one or two miles of large native towns. 





7th. That in clearing embankments, the grass, 





to rot on the ground, but that they be burned as soon 4 





cut. 






) That. irrigation be alt which appear 


naturally to possess a nialarious charac 





The Committee are aware t neusures above recom- 











mended would involve an expense not contemplated in the original estimates for 
the Ganges Canal. 
(Signed) W. E. BAKER, Mazon, Engineers 
and President. 
(Signed)  T. E. DEMPSTER, Sovrczox, 
Member. 
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This Abstract js referred to in paragraph 19 of the Report. f 
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President. 
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APPENDIX H. 


Abstract of some of the principle facts recorded in the report of a Medicat 


Cimmittee appointed in the Government of Madras to investigate the causes of 





ch prevailed in the Provinces of Coimbatore, Dindigul, 





an epidemic fever 
Madura and Tinnevelly, during the years 1809, 1810 and 1811. 





Tne soil of Coimbatore is in general dry, but there is no v of extensive 





In the vicinity of the Hills is much low marshy ground, and many villages 





tanks. 
in such situations are proverbially unhealthy. On the whole the Coimbatore 


country may be called healthy in common years. 


Dindigul is a mountainous and woody country, encompassed by high lands, 





ious height. Clir stated to be 





and more or less covered by Jungle of pr 





proverbially healthy in common years 





Madura is a more open and less mountainous country than Dind 








2307 





1d not quite so coldin the mouths of December and 





hotter in the hot sea 
January. The climate of this district, in common seasons, cannot by any me 
| 


red unhealthy, although the fort has been so for several years, and 





be consi 
before th 
fadura has situations where 





epidemic prevailed. Like most mountainous countries in the 








ever never fails, at certain s€ 








zone, 
endemic ; but the disease does not generally spread beyond these loc 

"Phere are some villages close to, and amongst the Hills, lying in the most 

ern parts of the province, in which, in the months of March and April, no man can 
pass a single night without suffering an attack of fever soon after. Both the 
houses and clothing of the inhabitants are of a very inferior deseriplion 


any of the other provinces in which 





Tinnevelly is considerably lower thar 


called an open country 3 





the epidemic prevailed ; it may, in the strictest sense be 











as few Hills are to be found in it, and those are isolated or detached. It contains 
several waste and jungly tracts, especially towards the east. There ar¢ 

and there, extensive low and marshy lands in the vicinity «f the mount 
Situations at a certain distance from the Hills, are higher and than’ those 
which are nearer to them. Culpettie, standing in a fine elayated co wai 












comparatively comfortable and healthy, whilst cootshie, du om 
the former and close to high land, was found nearly surrounded with we ound, 
damp, ruinous and almost depopulated. Towards the southern and eastern extre~ 

distinct from each 


mity of the peninsula, there are many salt marshes, formerly 
but four of them now (date of report) joined toge ther, owing to rece 


They a sand hills, and have no 


anication with it. In common y 








separated from the 






is not much water collected 

















1 APPENDIX 


it since 
lin February and March, out of all s 
7 or 10 feet, and the w 


productive of it 









heavy monsoon of 1810, and especially since the rains 





son, they have been filled to a depth 





by remaining long in a state of stagnation has been 





ief. In December 1810, the inhabitants of villages near 


the: 





It swamps (10 or 12 in number), complained that their houses were ten 





and that ¥ 
y the “Toddy.” The valley of Cour. 





dered uninhabitable, their lands floode: 





sr had risen so high on theit 


Palmyra trees unable to d 






tallum ho limate in June, July, Au 





ist and September, is far 





otherwise in Fel March, April and May; it partakes of both nionso 





and from its singular topographical position is, in a t measure, deprived of the 








aluta e of the southe: 





y influer 





y winds. At the last mentioned period, it ig 


close, hot and sultry in the 





id never fails to be most unhealthy 








Endemic fever, at such times, is as certainly met with here, as at Gambia ot 


al. On the whole the epic 








mic fever has raged with the 





atest violend¢ 





in Tinnevelly. 


ses—Believed to be unusual and irregular seasons. Several 






asons (themselves healthy), followed by seasons in which an 








rantity of r 


unusttal q 





ll, prevailing winds blew with ‘less regularity. Many 








cattle died, as much ftom an unnatural state of the atmosphere, as from a want 
of hands to feed and take care of them. 
re epidemie was first noticed in certain places close to the 
arshy and proverbially unhealthy ; 2 rwards spread over tracts natue 








ts of the Madura Collect 


: of mountains, 


hy: Certain pa near the 





and more he 





rally dei 





a, or rather further removed from the rai 
altogether ; with the exception of the inhabitants in the yicinity of 





ved the disease 





It x 
om the epidemic. The 








Tinneyelly appears to have been last in suffering fi 


invariably proved most destructive in those villages nearest the Hills, in villag 





tanding low or in the vicinity of marshy lands, and among th® poor ill fed and 


badly lodged population. 





so futal in t 





The dise 


ftom the common endemic of the country, which, at certain. seasons, and in. par 


which proy > southem provinces, does not differ 








ticular situations, may be every year met with. Its having been rendered epide 





altogether to be as 


ed to the causes already 





mic on the present occasic 


mentionec 


(Signed)  W. E 





BAKER, Mayor, 
President. 
(Signed) T. E. DEMPSTER,. ‘Sur 





Me 
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To Maror W, BAKER, 


~ President Canal Committee. 











20M, \ 





gom A KEIR, Civil Sur; 














Ajmeer, 18 
ity Ste, 

Lhaye the honor, in replyto your letter No. 886 of 1846-47 
date the 11th December last, to submit foll t 
the result of the enquiries I have made regarding ef 
practised in this district upon the health of the cultivator 

A 
In the first place, relative to the expression made fan ero ; 





irri 





communication, “ extens: zation, 





seems applicable rather to denote the cond 





#4) is, with reference to its former unimproved st 


ent, than the actual amount of 





te Major Dixon's manag 


wm) compared with wnirrigated land to be found within its limits. 


Characteristic of this part of the country generally, 
s of 
ed aspect to the scenery, but wh 





Ajmeer district in particular, are the numerous rai 
bold and n 


‘ee to modify the soil and its production: From 








which give 








no less deg: 





come down numerous small streams, the ch 





darir 





gueat part of the year, but speedily fill after a heavy 





rain. It is by taking advantage of the water thus poured upon the 


ground, by making embankments, and so laying it 


it under contribution, 





that some degree of fertility is imparted to a district otherwise of a 
highly unpromising and unfruitfal description. Wonde 


pleasing 


| indeed and 
I 
waste has been subdued in many places, and instead of a bare, 






is the change which has been effectec 





ns 





by suc The 





ren- 
looking surface, producing only a few thorny shrubs, there is now to be 
et of cultiv: 





seen 





miling 









nd this extending year by 





the skill and industry of the people can be brought to bear on the work 
of improvement. 
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The hills of 
consist 





his district of country belong to the primitive formation. 





They ranite rock, ( 
and hoi 
the crystals larg 


ncipally of anite and gnei 





) quartz-mica 









ist ; crystaline limestone is found in the vallies, but 





nd the a coarse description. ‘The materials 





one ¢ 


composing the rocky masses are’ aggregated in every variety of way 





and proportion,.and hence occurs a great diversity in the color, aspect 





and consistence of the different rock 


is schistos 


and the strata for 





The general structure of the rock 
the most part have a very high inclination, ‘The dip varies exceedingly, 


Hereabouts it seems to be more often from west to east ; but in other 





parts the opposite direction preyai There can be no particular rule 
laid down in this respect, as regards the lakes or reservoirs for irrigns 
tion. Thes 


in the vallies between different 


the other, and 


nges. Without minute investigation, 


are found on one side of the hill as well a 











the direction of the strata may generally be judged of by th 
k 


the strata ; the opposite more inclined face indica 


appear 





ance of the hill, the steep abrupt face showin 





ing their direction 
upward In many places, the strata seem perpendicular to the surface, 


or very nearly so. 





The 


ent rocks. It is in a large part silicious ; but mica abounds in it and 


f the district is composed of the “ debris” of these differ- 


also felspar. ‘The latter ingredient, washed down by the nullahs, exists 





abundar 





iy in the beds of talaos or tanks, and there gives a clayey con- 
sisterice to the soil. A “ light reddish loam” may perhaps be the appel- 


lation most generally applicable to designate the character of the soil. 











Tried with acids it effervesces tolerably freely. A correct. analysis, 
however, I am not prepared to offer. Calcareous earth is very abundant 
in some situations, particularly so along the margins of nullahs, where 
it ex in the form of “kunkur,” mixed with other gravelly matter 












The" proportion of material of veg 





ble origin is not in general great. 


Hence the practice of “ms 





quring” is one diligently followed, and the 


eneral rises in proportion. Indeed, without ‘ manurin; 
P 





grop i there 





is little to be got from a soil so naturally poor. An exception is to be 


found 





this respect in the beds of “ talaos,” where, from the washings 


of the stream, there is a rich alluvial deposit, and where, in conse 





quence, exce sure. The ground 
sorevorttly The’ salts 


eem most to. abound in the soil are those of soda, the muriate 


lent crops are raised independent of mi 








ted, however, forms but a small space. 








arbonate in particular, In some parts the effervescence on the sur 





the broken termination of 
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face is very abundant, and this has sometimes an alkaline and some- 
times a strongly saltish taste, . Dr. Irvine remarks that the quantity of 
ity of decomposing 





potash in the soil, comparatively with the quar 


felspar and mica’is small 





But not only is the soil poor as respects the proportion of fertiliz- 
rable part of the district, 





ing ingredients, it is likewise, over a consid 
deficient as to quantity. ‘The nearness of the rock to the surface may 
and there. 





in general be guessed: at ftom its coming into view every he: 
In some places there appear round or tabular masses of rock; in others 
sharp spinous looking ridges. ‘These latter are generally of quartz, and 
indicate the direction of “ dykes or veins;” the material from its hardness 
having withstood the action which has disintegrated’ and decomposed 


around, 





the softer rocky masse 


Happily, a country of this description is well adapted to illustrate 


be done for its improvement by artificial means. The mate- 





what may 
even the smal- 





yials are on the spot, and by means of embankment w 








g influence upon, 


an be made to produce its full fertilizing 





lest stream 





the soil. ‘To discern the places where embankments r 





be most fittingly 





yaised requires considerable skill. But an eye accustomed to such 
observations will detect the ground where the water may be most easily 


retained, and where the work can be most advantageously undertaken. 


The object of the embanking process is not merely to have a body 


of-water that may be run off for the purposes of itrigation. This, though 








a legitimate end in many situations, is not always attainable. A tank, 


er only for a certain period of th 





although it holds year, may still 





serve a useful purpose by its effects in diffusing moisture throughout 
the neighbouring soil, and which may thus be rendered fit for culti- 
yation. Some of the richest looking cultivation in the district is to be 





seen immediately along the margins of the tanks, and, progressively, 


in its"bed as the waters recede. Another grand object, and the primary 





one in many cases, in the formation of these tanks is the replenishment of 


the wells. Very many of the wells in this district would completely 
or yield a most. insufficient suppl 


asons, except for the 





fuil in bad si 
influence they derive from the neighbourhood of tanks: and here may 








able beauty and utility of such works, and the ines- 
confer in a district of country where the fall of 


‘be seen the adm 
timable benefit the: 
rain is frequently scanty and at all times precarious. The water, 
Tt may sink 








whatever the season supplies, is kept as ina stone hous 
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into the earth; but can be again drawn forth and poured upon the 


surface, which thus becomes fertilized in the time of need. 


The wells, as to quantity of water and its distance from the surface, 
will of course vary with the state of the tank, at least all those so situ- 
ated as to be affected by tan After a season of plentiful rain like 
the past, the water inmost of the wells is abundant and moderately 
near the surface. From 30 to 40 or 45 feet* may be about the average 
depth at which water ‘is obtained, but in this there is considerable 
variety according to situation and other circumstances. When the rains 
have been scanty, the supply in the wells is also apt to be sca 
may fail during the hot weather. With the ground so sat 
is now there need be no apprehension on this point. Even a see 


« drought” ensuing after one like the past would be but partially felt. 


There is a considerable difference in the chemical proportion of the 
Water as en fiom wells or from tanks. ‘The tank water ne 
rally much less impregnated with salts and therefore preferable for do 
mestic purposes and most agricultural ones ; so much so is. this the case 
that in many parts the villages may be seen to use the muddied “ tank 
water” in preference to that from the wells. Where the soil contains 
large amount of salt, the well water becomes entirely wnfit for int 
This is the case in some ts of the Ramsur district, where the s 
effloresces abundantly on the surface. The evil is corrected in some 

ree’ by the use of tank water, and but for this the extensive khéts 

to be seen in that neighbourhood could have no existence. Some cropiy 
however, as the barley, suffer less from this saline impregnation. At 
the station of (Nusseerabad, from the want of tank water, little or no« 
thing can be done in the way of cultivation. Gardens there are next to 
Jess, and the best efforts lead but to disappointment. At Ajmeet, 

ad this neighbourhood generally, the case is different, he well water 


is good and answers for irrigation. 


Water entirely free from saline impregnation is not to be found 
either in the wells or the tanks. From the water. ofall the wells 1 


have examined the nitrate of silver throws down a copius precipita 


The “Ana Sagur” water, which is that of the lake, gives.a precipitate 


in the wells. I did not obse 


30 feet, which may 
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but very much fainter. In other parts of the district, ‘I have observ 





the same difference in relation to tank and well water. The oxa 





ate of 





ammonia gives a distinct precipitate with the « well water” 





Ajmeer 
but there is none with that of the lake. Solution of pure potass causes 
faintish precipitate with the well, but not with the lake water. The 
nitrate of barytes causes a precipitate with the well, but not with the 





tank water. 





AS to the effect of the irrigation practised in this district upon the 
hedlth of the cultivators, information will be best gathered by a refer- 





ence to the result of my enquiries on that point contained under the 
head marked B. The investi; 





ation was carried on by myself on the 





spot, and in the manner directed. ‘Taking the results obtained as affording 
a criterion by which to judge of the healthiness of the cultivators throu 
out this district, it cei 








inly leads to the conclusion that irrigation, as 

here practised, is not in any high degree injurious. The sufferers from } 
spleen are chiefly children. As regards European children, particularly 
young children, I may remark that the climate of this part of India, as 
far as my experience goes, is not the most favourable. To my questions 
on the subject of fever, I found, it difficult, Im 








y say impossible, often 








to obtain precise answers. Whether from wilfulness or f 
the latter I believe most gene 
ollection on the part of individu s to whether they had suffered 
from attacks of fever in previous years or not. On this subject a good 


getfulness, 





lly, there seemed very often no distinct 








ne many mis-statements may have been made. The probability is, that 
ie when there was an indistinct recollection as to the occurrence of fever, it 


could not, in such cases, have been of a serious or debilitating kind. 








to the health of the inhabitants from their 
and appearance there was the be 


To form a judgment 





Cultivators their 
healthy lo 





evidence eve 





y where that they 
far from an unhealthy race. Indeed, in few of the villages visited 











could Imake out any considerable amount of disease. Among the most 
common complaints were chronic skin diseases, rheumatism, old and 
A good many premature 





indolent ulcers. y old looking persons were to 
be found, but there is more reason to believe this a consequence of hard 
work and indifferent food than any effect on their constitutions produced 
by the climate or soil. 








7 I made enquiries on many occasions, as to whether, with the increase water TS 
af of irrigation, there had been observed any increased amount of sickness. of irriga- 
The reply was uniformly in the “negative.” So much more, amongst 
8 
7 
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them, does consideration attach to “plenty” than to health, thet: the 
enquiry seemed to be looked upon as a highly absurd one. 


The circumstances under which the irrigation is practised and which 
tend to render it so little hurtful, I conceive to be chiefly the following: 


, The climate is essentially a dry one, and at the same time  salubri 
The villages in respect to the irrigated land are almost invariably 

high in point of situation, For the most part they rest on the slope 
of a hill, either near its base or on the steep itself’; or they extend along 
some rocky ridge. ‘The village of Ramsir, for instance, situated as it ix 
witha lake on one hand (and this apt to dry up in some seasons), and & 
freély irrigated:country on the other, might certainly, from its position, 
be looked upon asa very-focus in respect to malaria, yet still, as far as 
enquiry enabled me to find out, no great unhealthiness appears to prevail: 
What, in the main, conduces to this favourable, and, so far as appearances 
go, unexpected state of things, is, I doubt not, the situation of the vik 


lage, high and dryand upon a'rocky’ridge. ‘The elevation of the rid 


is inconsiderable, but still the houses built upon it may be considered well 


placed; and in some degree removed from the immediate influctice of 
the soil. 


The most sickly time of the year is the month of October; and 
during this month and early in November the days are hot and the 
atmosphere contains much moisture. Besides this, I believe, that the 
newly upturned and newly irrigated soil is the most apt to give ‘forth 
noxious exhalations: The after irrigation, provided the fields be kept 
free of weeds as they are here, has Jittle if any injurious effect. ‘The 
fields regularly irrigated are those of the wheat and barley, and the work 
goes on with little intermission until February. Irrigation is practised 


for other crops, at different seasons, but to a trifling extent only. 


The circumstance chiefly operative as regards the health of the 
people employed in irrigation in this district, I conceive to be the 
« absorbent nature of the soil.” The underlying rocks, too, have a highly 
absorbent character, and hence water poured upon the surface sinks into 
the earth speedily. It is owing to this property of the soil. that’ the 
clothing of herbage is every where so scanty. Soon after the first early 
rain the grass springs up, and the ‘dry, burnt up waste becomes over 
spread with green. When the rain has ceased, or very ‘soon after, @ 


change in the appearance of the scene takes place. The surface becotin 
































APPENDIX: 


ing dry, the mote delicate grasses wither, and nothing has a thriving 
aspect but the wild shrubs and bushes such as the “ah,” the kunserah, 
the “kenail,” &c., which delight in abarren'soil. Tre 





, when they have 
once struck their roots deep into the earth, and can draw from it mois- 
ture for their own support, thriv 





well, but, until they have arrived -at 
this stage of growth; require much car¢ 





d tending. Hence so few are 
to be seen and those only in the vicinity of villages. 


It is easy to understand why a soil of this kind should be less inju- 
rious under the influence of irrigation than one of a different description, 
where the vegetation becomes more luxuriant, and where, 
times, it is liable to de 





at. certain 





y and decomposition, Another favourable. cir- 





cumstance as regards this district is the little disposition of water to 
ater 
runs freely and, conducted into a tank, is in the condition least of all 





stagnate. ‘The ground being inclined more or less in all parts, ¥ 





nation of the 
surface, 


likely to have any prejudicial effect. It is only in the immediate vici~ Staguant water 





nity of Ajmere itself (at the Daulut Baugh, and in front of the maga- 


zine), that [have observed any gr 





ound coyered by water in a stagnant 
state, and in a state likely to give forth unwholesome exhalations. From 
the overflowing of the Ana Sagur lake this‘was partly unavoidable, 
during the rains at least, but the evil has been allowed to exist long 
after the remedy, the simple one of draining, might have been applied. 


‘That this state of things has produ 





ed the great amount of fever that 





has prevailed in the town the last s 





on, I am not prepared to say: but 
it may have had some effect. Other apparent causes exist; and the sea 
son moreover has been generally an unhealthy one, although not so, in 


a great degree seemingly in the smaller villages of the district. 





Qne point on which information is desired is as to the amount of 





ground in a state between “ dryness and moisture.” Of natural swamps 
as I know, in the district: A few 
swampy spots there may be after heavy rains, but not such as to give 
any cause for apprehension. ‘The condition of the Ramsir lake I have 
not observed at all seasons: some portion of its bed may possibly 


or marshes there are none, so far 








remain in the state of a swamp during the hot weather, but how much or 
in what precise condition, Iam not able to say. The only permanently 
swampy ground I have observed has been immediately in the vicinity of 
tanks and produced either by leakage through the bund, or by water 
finding its way by percolation underneath. ‘The ground in thi 
so long as th 











direction, 
is water in the tank, remains generally moist, and this 
term expresses its condition in most cases better than swamp, 








Swamps and 
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The drying up of the tanks begins in the opposite direction, or 
towards the source of supply. When there is much clay in the ground, 
the surface becomes hard, and cakes as the water gradually reced 
When there is a due proportion of vegetable mould the soil here is of 


the best description and affords the richest cultivation. 


Dryingup of tanks, It is when lakes are in a process of drying that they are most like. 
7 ly to be injurious by giving out malaria. When there is plenty of water 
in the Ana Sagur lake no place is more desirable as a residence thin the 
bund; but it is not so in particular seasons when a large portion of the 
bed of the lake has dried up. Mostof the other lakes in the Ajmerg 
district are small in comparison, and injurious consequences from this 
source need not be apprehended, 


(Signed), A. KIER, M. D., 


Civil Surgeon. 
(Lrue Copy.) 


(Signed) W. E. BAKER, Masor, 


President Canal Commiiteo. 
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APPENDIX K. 


COPY: 


From N. COLLYER, Esquirr, 


Assistant Surgeon Mhairwara Local Battalion, 


To Mason W. E. BAKER, 
President Canal Commitiee. 
Dated, Beawr, 4th February, 1847: 


Sir, 


I have the honor to forward for your information the accompanying statement 

“of an examinatign of 12 villages conducted by me in accordance with the prescrib- 
ed form contairfed in your letter, dated 11th December, 1846; and I beg to state 

that for the purpose of investigation I have selected those villages which have the 

largest tanks and the most extensive irrigation. J am sorry to state that I have 

not succeeded in procuring the full complement of children, from their parents 

having taken them away into the jungle at hearing of my presence, being influ 

enced, I suppose, by fear or prejudice through ignorance of the cause for which 


yequired their presence. I trust however that the number of children contained it 


my report will be found sufficient to indicate the general healthiness of the distri¢t 


and its freedom from ague and spleen. 


The general character of the cultivated soil in the immediate vicinity of the 
hills is of'a dark, rich, loamy description, and very productive. It consists of dis 
integrated mica, schist, and felspar, combined with decomposed vegetable matter and 
salts of alumina, silica, and potash, with oxide of iron. In other parts it is of @ 

hter kind, and abounds with alaminous and cretaceous marls. It is of a highly 
absorbent nature, the surface of the land quickly becoming dry after the heaviest 
falls of rain, The surface of the irrigated parts inclines naturally from the bed of 
the tulao. 


The rain crops consist of Bajra, Til and Moong with Moth, and are sown 
without manure in June, and likewise Mukka, Tobacco and Cotton, which are 
manured. 

4 
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d of Octc 


aS are IrTi; 





of Wheat, 
ted, if théy’ esc: 


Therubbee cultivation commence: and consi 





Bar] 


severe frosts and 


y, Gram, Stirsoo and Opium; and s 








I storms, yield a plentiful crop. Invigation cominenées'in ‘No 
of March. 








y or begin 


yember, and is continued until the end of Febr 





ed up as soon as it 
d ur Don 





On the secession of the water the land is plou can be 
worked, and sown with the rubbee crop until the 15thof December. Such portion 
available for cultivation is sown durin 
il with Muk 


adual drying up of the soil is obviated by its being immediately 


of the bed of the tank as becomes 





Thus the inconyenier 





months of February, March and Ap 





to arise from the 





se the subsistence of the people the wate 





sown with corn. In view to incre rut 





e of various of the t 





is freely cultivated on the surf 98, and without any appa- 


‘ound abounding with a ¥ariety of 





rent detriment to health. Moist swampy 








rasses, and covered with a saline efflorescence (impure sub-carbonate of 





coarse 





nkments of all the tulac 





soda) prevails very generally on the rear of the eml 





yand Mukka with Dal of 


and Oorud; they are clothed in coarse cotton cloths, and 


The diet of the inhabitants consists chiefly of Barl 
Moth, Moong, Lob 
appear very cheerful and contented. 








als 





'y5 locate their villa 





It is a characteristic of the Mhairs that they 





heights: hence in a measure may be attributed their general good health. 
From about the 15th January to the end of September the prevailing wind is 
from the south-west. During this period it generally blows strong and steady 
During the remaining portion of the year, should any wind blow, it is from the 
east. 


S ‘The hills in Mhairwara are all of the primitive formation, and embrace all {hx 





Varieties of rocks usual under such circumstances: they are principally formed of 


Granite, having separate beds of mica quartz, felspar with hornblende and yeins of 





‘eat abundance, and is used for slabbing the roofs 





granular limestone; gneiss is in 


"of houses. 





The depth of the soil varies greatly in different situations. It is formed of 
he debris of the hills, mixed up with decomposed vegetation. As a conseque 


3 the gr 








ce, 


tis deeper in the vallies than on the slopes of the hill 





st depth may 





ye taken at 10 feet, while in other places it is restricted to a slight covering of only 


a", few inches. 
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I would beg leave to remark that from the observatior I have 


In conclusion 
formation I have gleaned from other 
cts have ariser 


made and from i 
my mind is that hitherto no dele’ 


the inhabitants of Mhairwara either from the large bodies of water w ch haye been 


collected by the tanks, or from the use of that water while being em) ed largely 


for the purposes of irrigation. 
I haye the honor to be, &c., 
(Signed) N. COLLYER, Assistant Surgeon, 


Mhairwara Local Battalion, 
In Medical ch 


ara, 
th February, 
(True copy) 


W.£. BAKER, Maron; 


Canal Committees, 
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Expenditure on the Canals West of the Jumna in Account 


Establish- 
ment, 


Original Current Totat, 


pairs. 


re. | 








As per Captain Blane’s bills, from’) 
commencement up to 18th > 
May, 182], .... J 

aptain Colvin and Tic-'} 
bills, from 19th May, 1821 > 
to 30th April, 182: 

As per 

As per 

As per ditto ditto bills of 18: 

As per ditto ditto bills of 18: 

As per di 


r ditto ditto bills of 1832. 
litto ditto bills of 1 
r ditto ditto bills of 1 


per ditto ditto bills of 1838 
per ditto ditto bills of 1839-40, 
per Captain Baker's bills of 
1340-41, . 5 pes 
As per ditto ditto bills of 1841-42 
As per ditto ditto bills of 1842-4 
yAs per ditto ditto bills of 18: 


Total cost up to end of 1843-44, 


As per 
As per 
As per 


ditto, 
ditto, 
ditto, 


1844-45, 
1845-46, 
1846-47, 


st up to end of 1846-47, 


44, | 


14216410) 


36916) 1| 9 
559} 0} 1f 
57562|14)108 
63609}13) 7} 
75457] 3| 7 
} 
98575|15) 1} 
10] 2 
6)1l0 
9337315] 3 
100120) 4) 6 
| 105201|14) 0 
174513)14) 3 
204090) 6) 3 
726829) 6\10 
| 


0} 
i) 
0) 
4141)10) 


59029) 9 


0 | 6445413 


9110 


0} 0) 
4933/14 
0} 0 
0} 0} 
0} 0) 
72010)15) 
90273) 


79718 14 
2242) 5 22959 
81100! 0 21402/14 
| 77646) 8: 36165) 5} 


78949) 5 


20401 


9 
3383| 7) 6 | 65492 90768)! 1\11y 
| 
) 31743) 2] 1 
46044) O11 
2/14] 0 
31181] 1) 7 114033) 
95744 
122136 


12120|15| 9 
(1514, 0 
S840E'11)-9 


8047336) 4) Up 
| | | 

| soegoli4 99| 0] 0 
147981) sit 
182606) 4)11 


1194748)14 344] (1) 74 656138 321/12/11k 




















MeL 






















































APPENDIX lxv 
4 
Current with direct Canal Revenue derived thereupon. Cr. 
qi Water rent on| Rent on the |Rent oncat-| Rent for |\Sale of the| Fines for | Total direct 
land irriga- | water mills. \tle watered. rafting tim-| Canal pro-| breach of | Revenue. 
tion. | b duce and | Canal regu 
| all sundry | lations. 
| rents. 
a | | | 
hu | Co’s Co’s| |_| 
| Rs. | Bs. AJP.) 
~ 
; | iat 
Previous | | | 
to 1820, | 876) 4) 0} 4 0| 0} 0) 0) 0 0} Oo 0} 0 0: 00 0 
7 { | | Laat 
"7820-21,| 14646) 2 1 o} 0} ¢ 0} 0} 0} 14) 4} 0} 635)11) G} 504) 8) 5) 
| | | | 
87821-22,) 24618) £ | 911) 8 











iitpes 
36015) 0 0) 0) 0} 0).0) 
0.0 0 0 0) Oj 
0) 0} 0). 0) 


0, 500) 4) 0) 


| 
oh QYAL 
‘| 


0} 1013} 1/10) 






 & OMA 


1 
78316) 6 
1607| 0/10 
86039) 3} 1 
8088110) 11 
96111}15}10 


110) 












340) 4 











7| 8365] 0} 0} 2245] 6| 0} 5) 3, 190809) 6! 4 


21} ar 













29967012] 6 
21400) 1/10 


48) 9) 5 





6} 60: 
al 895 





5} 1/278167| 6] 7\3 








931022] 5 9| '§220) 6| 3} 
260693| 
29) 








262; 





2) 4 {z0ge74)11| 4 





} 8) 4110758 
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Expenditure on the Dooab Canal in Account Curry 


As per Captain Smith’s Bill from 


commencement to 3ist 


cember, 1830, 

As per Captain Cautley’: 
bills from ist Janua) 
April, 1830, 

Ditto ditto of 1850-31, 

ditto 


ditto 


Ditto. 
Ditto of 18: 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


ditto of 183 


ditto of 1834-35, 


ditto of 183 


ditto of 1 


ditto” of 16: 


ditte of 1936- 


Ditto ditto of 1839- 


Total cost up to end of 


Ditto ditto of 1840- 


Ditto. ditto of 1841-42, 


Ditto ditto of 1842-43, .... 


Ditto ditto of 1843-44, 


Ditto ditto of 1844-45, 


Ditty «ditto of 1845-46. 


Ditté ditto of 1540-47, 


Total oust up to end of 846-47, 


4 


De- $3 


Current re- | 
pairs. 


Establish 


ment. 


Original 


work, 


A476) 0; 


10929)13 


20517/1 
| 
| 


24234) 8 


| | 
| 19370)13]}10 | 3176714] 5 3} 
I] | 


6 2429 
| 


S}10 


| 
40256|10} 30999 10} 7 
| ty 
it 
| 
41044) 4) 8 seer 0) 
| 


24909)11 
| 


110 | 33820} 2} 1 | 3 
it at 


10 





| | 
| 3462) 7:10 | 40518) 5| 4 


500317} 8|10})/466882) 9. 24/217567 10 11) 


| 25108} 5! 8 | 34479) 2 0 | 34642) 5) 1 


99396|10| 3 | 34794/10, 1 | 30644)11) 9 


10609] 4 3971/15, 9 | 37740] 2 


119606} 1 


1755096)14, 93)600358)10 


30385] 2} 5 | 3073 30931 12| 1 


11427] 0) 0 34054, 2] 6 


17653] 2) 1 38800 


814592] 3, 341699586 8} 94/460257 12] 
| } 


Total, 


434070 12 {0} 


3924 1219 
| 


B3G10 129 
64404 08 
49953 10 
71656. 9 9 
Dt 1 4 
90658, on 
97917 1p 


66351/12)5 


oh 


100481 13] 8 
75119 4 6 
—— 44 
[1183767 1h 
94269) 1919 
164836) , 1 


186712 
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bh 
% 
-|-+ 
1711926)15) If 
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92066) 
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with direct Canal Revenue derived thereupon. Cr. 
5 | Sk a | pe: ain. ks a LE: 
C Water rent \Rent on the) Renton | Rent for | Sale of the| Fines for Total direct 
| on land ir- |water mills, cattle wa- |rafting tim-| Canal pro-\ breach of | Revenue, 
rigated, _ | tered, hers. |duce and all Canal regu-| 
| | | sundry Rents, lations. | 
sald | | 

















P, Cos Co’s Co’s 
| Rs. Rs, |A.)P,| Rs, |A) Ps 
+ ia; 1 
| | 
| | | 
| | 
| 
| | 
1 | | | 
| } 
| | 
60: 34] 6293) 6 1f 
7551| 11959)14| 14 
| 








| 2884615) 23 


4h 


1832-33,) 22107 





1888-34,) 46964 
































36,| 37081| 5| 3 0} 74 0 } 
1836-37, 44308) 6] 0 515411] 24 ay 5A SOI7-74 
1637-38, 91315) 9} 1] 5001 6) 9 0 5| 2 i 6 
1898-39,] 7 301415}10 4 4] 6 1 | 1073] 9] 1 | 2967113 0 |} 6 
1839-40] 78543) 9|11| 4288, 4) 2 1262] 8] 0 | 3812) 6 9 5 
< | en | _ >| + Epa fas ne | 
1 | 4448s}10) 9|39566) 5) 63) 4 | 9295 12}10$/1722410 7 0 
I 1840. 41 69135!14) 6} 3297, 9) 2 | 9714 0 6) 0) 0 | 2470 0} 5 1522) 8 4 0 
jymis4i-42,) zese5| 8| 5] 57312) 6 | 153114 0 | gos! 211 | 1645, 8 3785, 6 1 | 9116415) 4 


} } i 
1842-43,| 107064| 0| 6| 6194) 0, 9 | 3210 0 8 | 1940, 7] 6 | 3683! 0 3 | 119436 5)10 





44.) 86147| 1 








| s06121| 3 6|62970| | 13/1255 3i11 |a209) sit [16705 4/113 38 5 
19 1844-45,) 84786) 2 0 6045) 4) 3 | 21715! 0 | 80)t4| 5 | 1704 3/11 2 
109986 8| 9 
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Ixvilt APPENDIX 


General Summary of Expeniliture on the Ganges Canal to Bist 
August, 1845. 
Establishment—From commencement to 31st August, 1845, ard 
general Superintendence from 1st September, 1843 to 3lst 
August; 1845, - . eoeeve 
Sundries—Indluding extta Draughtsmen in Superinte ndent’s office, 
Excavation—Comprising about 10 miles of Canal channel corh- 


pleted, including the Ist annual repairs and grassing of slopes 
about 6 miles 6f Canal chahnel in progress and heavy exca- 
vation of shingle at site of the Myapoor Dam and Regula- 


tor also in progress, 


Masonry works—Comptising the foundations of the Myapoor 


Dam and regulating Bridge, rivetments ‘of the high g 
vel banks adjoining thereto up to the height of 5 feet. The 
foundations of a bathing Ghat and the Bythuk wall at Mya- 
poor. The road and inlet Bridges of the Bochna nulla, 
workshops at Myapoor, model room and offices and rang 

of Smith’s and Carpenter's shops ; Store rooms, &c., at Roor- 

kheoy Ist cliss chokies at Myapoor, Muhmoodpoor and 

Belry and 2nd class chokies at Munglour, Dimat and To- 

ghulpoor, (not including cost of bricks used in them),...... 
Brick making —Comprising the préparation of Governnient and 

contract kilng, ag near the site of the principal masonry works 

as fiiel could be obtained. Many of the kilns have totally or 

partially failed, and those of last year having not yet been 

unstacked, the precise number of serviceable bricks is not 

known, but may be roughly estimated at two hundred lacs, 
Workshops and purchase of store materials, such as lime, iron, 

stone, Xc., ...... sense 36460 
Bullocks—Cost of maintaining to be charged hereafter to the 

works on which they were employed, ...... 2418 


Comnpensation—Vor lund and property, and remission of land 





reverie, — s-.+« hives calle 5730 


Grand total expenditure up to 31st August, 1845, Co,’s Rupees, 


Present Monthly Establishment of the Ganges Canal, (in- 
cluding half the expense of the Director's office, the other half 
being fairly chargeable to the other Canals under his superin- 
tel Co.'s Rupees, 3800 
(Signed) W. BAKER, Carraty, 

Director of the Works, Ganges Canal. 














i APPENDIX lxix 


Statement of the gross value of crops grown on land irrigated from the Dehlie 
Canals in 1837-38, the greater part of which land would have been totally 
unproductive without the use of Canal water. 





KHURI 





CROPS. 
Co.’s Rs. A. P+ 
20490 Beegas of Sugar-cane and Indigo at 50 rupees per beega, 1024500 0 0 
75242 Beegas of Cotton at 12 maunds of Kupas (or Cotton 
with seed) per beega and 16 seers of Kupas per rupee, 22 
74010 Beegas of Rice, Jow: 


200 0 0 








&c.,@ 15 maunds per beega, and 
25 seers per rupee or 24 rupees per beega, + 1776240 0 0 








RUBBEE CROPS. 
19000 Beegas of Wheat, Barley, Gram, Mustard, &c., &c., at 
15 maunds per beega, and 20 seers per rupee or 30 


rupees per beega, sees 9570000 O 








Company's Rupees,......14627940 0 0 


In the above statement the produce per beegais stated at the lowest aver- 
age of the statements I have collected from Zemindars of the produce of their 
ficlds, and will not be considered more than might be expected from land well 
cultivated and plentifully irrigated. The valuation is also lower than the market 
prices have been within my experience during the last six months. Of this sum 





of 146 lacs of rupees about 1-10th is recovered by Government on account of 
land tax and water-rent ; the remainder covers the expenses of cultivation and 
provides maintenance for the population of near 500 villages. 





(Signed) W. E. BAKER, Lior, 
‘ Superintendent Canals. 
Dated, 


1838. 
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GENERAL INSTRUCTIONS 


FOR 


\THE EXECUTIVE OFFICERS 


or sue 
THIRD, FOURTH, FIFTH.AND SIXTH DIVISIONS 


or THE, 


Ganges Ganal Works. 


The establishment authorized for the executiye supervision 


Baippean, estebliatzseat Yor of each of the new divisions of works on the 


supervisi Ganges Canal is as. follow: 
1 Executive Officer and'2 Assistant Executives. 
Overseers, as they may be required, for the supervision of work; 
but only one in the first instance. 
2. The Schedule given in the margin* shews the limit of the 
Ublinate limit of establish. permanent establishment as sanctioned by Go- 
eae vernment, but it will be understood that a por- 


eae tion only will be required at pre- 


4500 sent, and that no addition to the 
1 Assistant ditto, 1 2500 : pees 
i — numbers and salaries specified in 
avive Oretce 3 
00 the following paragraphs will be 


* a made without the special sanction 
Native Dootor, 1500 7 
2Sowarsat 15 Rs.ench, .. 3000 of the Director of the works. 
1 Duffadar of Burkundauzes, .» 6 00 

es at d Re, each, 16.0.0 

- 600 

rassies at 5 Rs. each,.. 10.00 
4 Classics at 4 Rs, = 1600 
169 08 
Tarasuny 
1 Treasurer, - 2000 
1 Assistant ‘Treasurer, + 1000 
1 Jemadar, oni 016 
1 Duffadar, L600 
16 Burkundauzes at 4 exch, 
108 00 
Wonks. 

1 Mistry Smith, 
1 ditto Carpenter, 
1 ditto Bricklayer, 
1 Assintant Mistry Bricklayer, 
1 Jemadar of Chupprassies, 
10 Chuppraasies at 5 Rs. each,,, 


Total Company's Rupecs... $82 0 0 


And permission to employ, with detached parties on 
works under over 

1 Moossuddie at 10 Rupees, 

1Chuprassy at 5 Rupees, 

Aud « Guard proportionate to the Stores and Trea- 
sure in his char 











2 


Enoutsu Orrrce.—An Accountant and one English Writer will 
suffice in the first instance. Their ries must 
depend on the nature of their qualifications. To 
secure the services of known and efficient meny the full salaries. of 


hh Office, as now re~ 


100 rupees and 45 rupees, respectively, may be given; but con- 
sidering how small the expenditure and how simple the accounts 
will be for some time, I would prefer, in the first instance, that a 
young man be taken on trial as an Accountant on a salary of from 
60 to 80 rupees per menscm, 

4, Native Orrice.—The undermentioned Native Office Estab- 


ss now re- lishment may be entertained at once. 


Moonshee, ut 20 rupees per mensem. 
Native Levellers, at 15. or 20 rupees ditto. 
(According to qualifications), 
Native Doctor,... at 15 rupees per ditto. 
Sowars, . . 15 rupees each, ditto. 
Duffadar, 6 rupees ditto, 
Burkundauzes, ... 4 rupees ditto. 
Chupprassy, 5m : ditto. 
2 Chupprassies, ... 4 rupees ditto. 
Classies, 4 rupees ditto. 


5. Tue Treasury Orrice and Gvarv will not, at first. be re- 


semen Opanee ment; qed. 

6; Wonxs.—The Executive Engineer may’ entertain at once, 1 
aS aye: of SED Smith, 1 ditto Carpenter, 1 ditto Brick- 
layer, at salaries not exceeding 15 rupees, for 
employment in the workshops; at 12 rupees, to superintend the 

building of the workshops and pucca bench-marks. 
7. Each Assistant or Overseer, detached, to have a Mootsuddie 
nent with detachea at 10 rupees, a Chupprassy at 5 rupees, and a 


and Overseers. onard of 4 Burkundauzes, of whom one would 


rupees, the others 4 rupees per mensem, 

8, The first business of the Executive Officer will be to obtain 
sof the Execs. PY his own labor and that of his Assistants and 

native Levellers accurate information of the sur- 


face levels of the country throughout his division. 


9. He will first select two masonry bench-marks, respectively at 


the upper and lower extremities of his district, 
as near the probable line of Canal as possible, 
using for this purpose, some distinguishable existing object not liable 

















Plan 


to displacement, or in the absence of such, 


he will build a masonry pillar of the form 
noted in the margin. The relative vels 
of these two points will be accurately ascer- 
tained by several trials, the level of the 
upper one will be provisionally assur 

the zero, or starting point, for the general 


leyels of the division. 


In the foregoing paragraph I use the word “ provisionally,” 
ivisions must ulti- 


because the levels of all the d 


1 


mately be referred to the sill of the Myapoor 
regulating bridge ; and the Executive Engineer 
of the Munglour division, who has already referred his levels to the 
work above mentioned, as a zero point, will be instructed to fix the 
Jevel of bench-marks at the south eastern extremity of his division on 
hoth sides of the Kaleenuddee, and to communicate these levels res- 
pectively to the Executive Officers of the Boolundshuhur and Futteh- 
gurh divisions, who, having referred their levels to the same standard, 
will communicate the result to the next in succession : and so on. 
11. In connection with the work above described, the Executive 
. 1. Engineer will take, or cause to be taken, a com- 
bined series of longitudinal and cross levels over 
the whole of his district. ‘The proximity of these lines to each other 
will be regulated by the nature of the country, (whether undulating, 
flat, or having a uniformn slope) but should be such as to mark clearly 
tlie principal water-shed lines, as well as all the lines of drainage. 
12. The results of this e i on would be best exhibited on 
Mole of exhibiting the re- @ Map, drawn to a scale 4 inches to a mile,) 
eo that will admit of each level point being shewn, 
with its height (referred to the Myapoor zero) written in fig : 
13. The object for which this information is required, and which’ 
Spreite objec of the enqui- therefore, should be Kept steadily in view while 
a collecting it, is to facilitate the selection of the 
best possible line for the main and branch Canals as well as for the 
irrigation channels or Rajbuhas for distributing the water to the 
villages. 
14, In selecting the line for the main Canal, the following points 
aie sane oor will be carefully considered :— 
selecting the lines of main I. To keep the Canal as much as possible 
cae on the highest ridge, so as to facilitate the dis- 
tribution of water for irrigation, and not to interfere with the drainage 


of the country. 
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Il. Toen depth of cutting which will provide earth suf 
sient for the requisite embanktnents, and keep the Canal nearly, if 
not entirely, “within soil.” 

Ill, To keep the Canal as much as possible in straight lines, 
and when a curve is unavoidable, that it should be of not less than two 
miles radi 

15. “In selecting lines for Rajbuhas, the first only of these con- 

ju. Siderations need be observed. The level of the 
water in these channels should be as a general 
zhtly abdve that of the adjacent lands, and their general die 
would of course be regulated by the position of t villages 
to be irrigated 

16. In carrying on the series of leyels above described, itis very 
Benahamar }- important that permanent bench-marks sbould be 

ene established at short intervals, and where wells, 

tombs or small religious buildings may not be met with in localities 

I suitable for this purpose, it will be advisable 

« to build small blocks of masonry of the size 

7 and form noted in the margin, and numbered, 

It is evident that the utility of bench-marks 

will depend in a great degree on the facility 

and certainty of their identification, the means 

of which must therefore be carefully provided 
oat by the surveying officer. 

When an existir may be used as a bench-mark, 

a sketch of the building should be made in the 

Field Book with such a degree of accuracy and 

letail as would enable another person to recog. 

nize the object without difficulty. The part of the building on which 

the levelling sta ced should be that least exposed to injury, and 

should be carefully marked in the sketch. 
18. To obviate mistakes from indifferent drawing or the gene- 
ral similarity of wells, suttees, &c. the dimensions 
of one or two principal parts of the building 
should be accurately measured, and noted in the sketch. As an addi- 


tional precaution, it would also be advisable to take compass-bearings 
from the bench-marks, to two or three conspicuous objects within 


at. 


19. Where pillars of masonry are built as bench-marks, the 


ed for the numbers (which will be cut in 3-inch figures on 
normevitts: the plaster in a niche or recess of the pillar,) 























any 








iy 























would afford a sure means of identification; but lest. these numbers 
hould be defaced, it would also be expedient to fix the position of the 
pench-mark, by bes ee 


The levelling stave should be placed both on the top ofthe pillar and 








rings to conspicuous objects, as above descrit 





onthe plinth, and the level of both these surfaces should be recorded, 


gs precaution in the event of one of them being injured. 





20. Beach-marks, fixed with the care and p 





autions above pre- 





es tw be made of tre scribed, will be exceedingly useful for future re~ 


benoh-anarks, 





andas a check on the native levellers, 
n and close upon these fixed points, and 


ference. 


s beg 





whose work will al 





with a 





maybe received with confidence, when it is found to. ag 





ors wert 





standard with which the oper: 2 not previously acquainted. 





21. During the examination of the country, the attention of the 


rding building Executive Officers, and assistants, should be di- 





Biguleien re 
wanterals, 





rected to ascertain the localities and quality of 
building materials to be obtained in the district, such as kunkur, or 





unkur suitable for 


male, fit for the preparation of cements, bloc! 
es, and brick, earth, &c. The value of different kinds 


building purpo 
of kunkur for 
reported for the information of the Director. 





ment, should be tested by experiment, and the result 





22, After the main line of Canal shall have been approximately 
es tric, fixed, arrangements may be entered into for the 
manufacture of bricks on that line; wherever fuel 
imay be available; the quantity being regulated by a rough calculation 
ofthe requirements, according to the printed estimates, and with re- 
ference to the bridges, &c. required on Rajbuhas. 
23. When the direction of the main line has been definitely de- 
cided. on, the central, or mesial line,Should be 


Main Mine to be carefull; 
intted with masonry pi. laid down with the greatest care, and“ marked 


Be with small masonry pillars, at distances of not 
less than }, of a mile apart, so as to be ——_().. 
tisily visible, one from the other, and in a 





cises of change of direction, a pillar 
Would’be built at each of the tangential 
points, and a third at the .intersec 





ion of T 





the tangents. 
24. The pill 





built for the above purpose (and which will serve 
as points of reference for levels as well as for di- 


Doveiption of pillars ‘ 
rection) will be circular in plan, and of dimen- 








, } sions as per margin. Those at 
) the intersection of tangents will 
= | be ofa different pattern ; thus: 


c 
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The sites of the bridges and other masonry works would 
then be determined in communication with the 
Director, by whom specific instructions would be 





issued, regarding the details of their construction. 
26. It will generally be advisable to construct the Ist and 2nj 
class chokies, as soon as the line of Canal ang 








es of bridges, have been determined. 





‘The exact length and longitudinal section of the main and 
ctearh wok tote branch lines of Canal being determined, the 








quantity of earth-work will be calculated, and 





ate will be framed and submitted to the Director, of the 


time probably required to complete the excavation, with r 





an estum 





ence {9 


the resources of the country and facility of procuring contracton, 





The Director will then communicate his orders, regarding the period 
for commencing the work. 


28. Inthe Schedule of Establishment, in pai 





graphs 1 and 9 
sified, are included one European Overseer, o Black 






smith, and a Ca 





penter Mistry. The object o 





blishment of a work 





the early entertainment of these men, is the ¢ 
x the place, where the Executive Officer may fix hit 
The Bi 


ufacture of tools, such as mamooties, (fourahs) pickaxes, 





shop, at or ne 





nith's department would be employedin 


if 


ation of brick-moulds, soot 


head-quarter 






the ma 





a 





23, &¢,, and the Carpenters in the preps 
khi mallets, cubic measures for lime and soorkhi, 10 feet and 6 fe 
rods, wheelbarrows, &c. 

29. The builc 





ng for the workshops may be ot the same genenl 





an as that sanctioned for the Munglour division, 





of which I enclose a ground plan and eleyati 
(Appendix A.) and for which an estimate must be submitted. 






secutive Officer will be provided, in the stat, 
with one large levelling instrument, and as maty 


smaller ones, up to six, as can be obtained, pit 





vious to the arrival of those commissioned fiom 





Europe. He will also be supplied with a thcodolite, if such can It 


obtained from the magazines; otherwise, he will have to wait for tho 





in 





ordered from home. Some pairs of levelling rods (probably as many 








may be required) will be forwarded from the Director's Office, 





31. For iron measu: chains, and as many mamootits 
Certsin indents tobe submit- fell , &e. 


in carrying on the levelling operations, indents 
on the nearest magazine will be prepared by the Executive Officer; and 






are likely to be requiftl 








fransmitted through the Director's Office, for sanction. 
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Bills for establishment salaries will be submitted monthly 
Bhi Pec in the usual form, the general authority being 
ment how prepared. quoted in the heading, and the special authority 
for any change or increase of salary b arately stated. The 
usual form of attestation will be appended to the bill, which must also 
be accompanied by acquittance rolls, in English and Persian, signed 
or sealed by each of the establishment in the receipt of a salary 
amounting to 10 rupees a month or upwards. The names as well as 
the designations of all the establishment receiving 10 rupees a month 

or upwards, must also be entered in the body of the bill. 

33. All expenditure on works will be charged and submitted 
quarterly, agreeably to the appended copy of 
“Rules” (Appendix B.) promulgated by Go- 
vernment, North Western Provifices, and- communicated to me in Mr. 
Secretary Thornton's letter No. 500 A. of the 25th August, 1847. 


34, The first bills will con: of little more than the contingent 


ture on works to be 


2 ‘ expenses of surveying, but when there may be 
Form of the quarterly Pills. Cocasion to charge for work admitting of mea- 
surement, the bill will be prepared in the'usual departmental form, and 
will consist of a statement of expenditure on labor and materials (sepa- 


rately): for each work, an exhibition of the rates at which each des- 


Gription of work was actually executed, and a comparison of the actual 


and estimated rates. 

"To each bill will be appended a statement of measurements 
Méanuroment of work ang Of the work charged for, and a survey report. in 
marvoy 1eporte the usual form. 

36. ‘The whole quarterly expenditure, though included in one 
beni oft quay it, DUS will be shown in separate items specifying 
the several descriptions of work on which it was 
incurred. ‘The precise detail of this sub-division, for each: principal 
work, will be prescribed by the Director. 

37. In preparing the comparison of actual and estimated rates, 
‘The ratesto be deduved dond the Executive Officer will bear in mind, that it 
fide, the object of Government, that the rates exhi+ 
hited should be those of the actual cost of each description of work. 
The heading of this part of the bill will be worded accordingly, and 
the attestation, on honor, will be held to apply to the rates as well: as 
the amounts charged. 
The “ comparison of ” will be followed by an “expla- 
Buide dren nation of differences,” in all cases where there 


may be a discrepancy, one way or the other, 


between the estimated and actual rates, 
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nditure on materials will be brought forward in 
the manner described in clause IV. and in 
paragraphs 5, 6 and 7, of clause III. of the 

annexed “ Rules.” 
40. The accounts of expenditure kept by the Executive Offi- 
Accounts to'be Kept by the Cer and required by him from his. subordinates, 
on mustbe closed monthly, and will be prepared 
with special reference to the system of accounts embodied in the Agra 

Government “ Rules.” 

41. The forms prescribed by the Military Board for the accounts 
Forms of accounts prescribed Of the Department of Public Works, are ap- 
by the Mili pended to this commucication (Appendix ©.) 
put a modification of this system has been generally adopted in the 

Canal Department. 
42. The “ Day Book,” as prescribed, is intended to be sent in 
daily to the Executive Offi and this would 


tion of these forms 
4 in the Canal De- 


partment. tensive works are being carried on at one spot 
under the immediate supervision of the Executive Officer. As, 
however, it generally happens in the Canal Department, that the 


be attended with much advantage, where ex- 


expenditure is incurred by assistants or overseers at different localities, 
and not under the immediate supervision of the Executive Officer, 
whose duty it is to control the whole, it has been found convenient in 
practice to combine all the information contained in the “Day Book” in 
a monthly statement, the form of which is appended (see Appendix D), 

43. The only real difference between this method and that of 
Difference between the two the Department of Public Works, is that the ex- 
SEE penditure is reported, in the one case daily, in 
the other monthly, to the Executive Officer; the degree of detail in 
both plans may be the same. 

44. The precise form in which the daily expenditure shall be 
sqne wecounte to contain al Teported to the Executive Officer, is left in some 

the information required; measure to his own discretion, under the proviso 

that the accounts of all his subordinates shall be susceptible of easy 
check, and that they, as well as the books prepared from them in the 
Executive Engineer’s Office, shall contain all the details of information 
expected or required by the Military Board or by Government. 

45. A list of periodical papers, to be transmitted to the Director's 
Lidt of periodical Office, is subjoined. (See Appendix E 

46, Whenever it may be necessary to take up ground for Canal 
purposes, or to cut down trees, or remove wells or 
buildings, interfering with the line of Canal, the 


Rules for com: 


















proprietors of such land, tree will be ent 






pensation, which will be awarded in strict accordance wi 





laid down in Mr. Secretary Thornton's letter to 
Revenue, No. 360, of 27th January, 1845, a ¢ 


Appendix F. 





47. In accordance with the instructions of his Honor the Lieu: 


Assistance from the Civilau- tenant-Governor, North Western Provinces, 
thoritices of dist 





communicated to the Sudder Board of Re venue 
W. P., under date the 25th August, 1847, the R 
the districts through which the Ganges Canal w 





evenue Officers 








» have been 





apprised of the approaching commencement of the work, and have been 


directed to afford every necessary assistance to the Officers of the 
Canal in their progress through the country. It must be understoc cl, 


however, that the Executive Engineers are not to rel st- 





upon the 





ance of the Civil Officers, to procure labor or carri 





ge for the works 
These will be generally obtainable by good management, and | 








by a 
system of regular payment and considerate treatment of the parties 
employed. 

18, The Executive Engineers will impress upon all their 


subordinates the necessityof treati 





with the 
consideration ‘due to their official functions, the 
Native Officers of the Revenue and Police ¢ 
partments, with whom they may be brought in contact, inthe di 
of their public duties. 


Tuo respect to be paid to 
Native Revenue and Police 
i Officers 








schi 





49. In the execution of work, itis advisable to adopt a system 


of contracts, whenever such c. 





1 be obtained on 
Conttct, work recommend- reasonable terms. The works most easily su 


ceptible of contrac 





are, the excavation of a 
cut or formation of an embankment, of a given sec 





ion; manufac: 








and carriage of bricks, lime and soorkhi; quarrying and carry 






blocks of kunkur, &c 


50. When hired labor is employed, that supplied by the 1 





bouring vil 





and paid daily, is general 











| : 

PM asks upon hired tdor 

te most economical; but when la E 

HIE required than the neighbourhood can supply, or when any parti¢ 
ni 


work is in progress, (such as block-sinking) which requires 
workmen, it then becomes necessary to employ laborers (5 
monthly pay, and to enforce strictly a system of t 

51. The dildars should be di 


to 40 men each, under charge of a tind: 





work, 














ded into mudduts, or squads of 





lal, who 


Orpuiation and description will receive 6 rupees per mensem, and who ill 
O tildern 


be generally held responsible for the conduct 
D 








































































10 
his men, and may be punished for their rem the same time 
ty is strictly upheld. 
be generally found advisable to assign collective ra- 
ther than individual tasks, é. ¢., to measure out a 
vidual certain portion of work to a whole squad, and 
not to each hildar. On this plan, each man has a direct interest-in see” 
ing that the others work, and in preventing truancy and skulking. 

53, When large parties of monthly paid laborers are employed, 
= s important that the terms on which absence 
itererete on the plea of sickness can be allowed, should be 
well understood. The method in use in the 
northern division of the Ganges Canal, is recommended for gene 
adoption. It is as follows: 


Hospital accommodation is provided for the work people in the 


event of sickness. Men, who have been injured on the works, 

receive full pay during their hospital treatment. ‘The other hospital 

patients receive half-pay. Men who absent themselves from work 

under the plea of sickness, but do not go into hospital, receive no 
le no: ive 

The Executive Engineers of the Ganges Canal are supplied 

with stationery from the Government stores, on 

which an indent, prepared agreeably to the ac- 

ying form, (see Appendix G.) should be submitted through the 


Director's office, as soon as possible he Ist July ofeach year. 


55. To prevent the necessity of future references, 1 subjoin 
(Appendix H.) ‘a list of questions which have 
referred from time to time by Execu- 


decisions thereon, in parallel co- 


W. E. BAKER, Masor, 
Director, Ganges Canal Works. 
Roorkut, 2 


aber 30th, 1847. § 
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APPENDIX B. 


RULES FOR KEEPING THE ACCOUNTS ON THE GRAND 
GANGES CANAL. 


[, The works shall be executed agreeably to Major Cautley’s 
designs: No deviation from the principles which baye been sanctioned 
by Government to be made without the previous approval of the 
Military Board. ‘The Director will be competent to authorize such 
modifications as may be necessary to the efficiency of the work in pro- 


reporting the same immediately to the M ry Board. 


gress, 

i, When money is required for the execution of works, appli- 
eation will be made by the Executive Engineer, through the Director, to 
the Accountant, North Western Provinces, who will issue an assignment 
for the amount. 

Tlf; For the Northern Division. 

The Executive Engineer of Works will submit to the Director a bill 
for three (3) month’ work prepared in the usual departmental form, i. e. 
exhibiting quantities, rates and amounts, and accompanied by detailed 
measurements of work done, 

2. The materials used to be charged for on rates furnished by 
the Executive Officer of Materials. = 

3. When the rates of work differ from the estimated rates, full 
explanations to be given at the foot of bills in the usual manner. 

4. The bills after careful examination by the Director will be 
submitted with his remarks to the Military Board. 

5. The Executive Officer, whose duty will be to collect and pre- 
pare mater‘als and to take charge of bullocks, carts, &c., will submit 
quarterly to the Director for transmission to the Military Board 
tailed statement of expenditure and results in each item of his ¢ 
including carts and bullocks, accompanied by such expla 
appear to be necessary 

6. Tothe above Statement will be appended a balance sheet, 
shewing on one side the actual expenditure on each item, and on the 
other the amounts received from the Executive Engineer of Works, and 
the stock in hand. 

7. He will also submit alist deduced from the above mentioned 
accounts of prices of materials, bullock hire &c., which he proposes 


to charge during the ensuing quarter, to the Executive Engineer, to 


whom it will be communicated by the Director, if approved 
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&. The Executive Officer for Materials will get advances from the 
Executiv neer of Works and will write off per contra, the value of 
materials supplied. 

TV. In the smaller divisions it may be expedient from motives of 
economy to unite in one Officer the functions of the two allowed to 

t Division. 

9._. The Executive Engineer of a smaller division will therefore 
keep and submit quarterly to the Director, distinct accounts of works 
and materials as laid down tor the #wo Officers of the Ist division. 

V. Oncompletion of any work extending through more than 
one quarter, the Director will draw out and submit to the Military 
Board a comparison of its actual cost with that estimated, atthe same 
time reporting on the quality of work, &c. &c. Every work com- 
menced and completed within the quarter, will, by the Director, be se- 

ely reported on, as to its ¢ 

I. General accounts, of expenditure on the Canal works of all 
descriptions, will be kept in the Director's Office, and balance sheets 


will be submitted to Government, quarterly or half yearly, as may be 


required 
J. THORNTON, 


Secy. to Govt. N. W. Provinces. 



































































APPENDIX © 


Forms to be observed by Barrack Masrers in 
proved and adopted by the Muxrary Boa 


Accoun 





keep 





», on the 1st May, 18: 





As an uniform system of accounts should be adhered 
out the Barrack Department, the following forms 


to through- 
elected as th 
most convenient, with reference to the documents required to 
pany bills for work executed. 

Each district Barrack Master must keep five Books, viz. No. 1, a 
y Book, No. Abstract of Daily Cash Payments, No. 
3, an Abstract of the Daily Expenditure of Materials and Labor, No. 4, 
a Stock Book, and No. 5, ¢ 


count Current, 





ne 





om- 






Journal or Ds 








Book for Advances in the shape of an Ac- 


In Book No. 1, all the disbursements of every description must 
be inserted each day, under its proper head ; when a payment is made 
for general purposes, and not for any particular building, it must be 
entered under that head, 


Book N 





2is intended for easy reference. The horizontal columns 
shew at one glance of the eye the amount expended each day on the 
seve 





al works, as well as the total expense of the day. The vertical 





columns, when added up, st 





w at once the total sum expended on any 
work up to a 





y fixed date, as well as the total expenditure. This book, 
by being kept up reg 

Book 
ch day on different parts of the same buildings. For this purpose 





larly, will be found to save much time 








Yo. 3 is intendedto record the labor and materialsexpend- 





es or half pa 





ges must be allotted to one building, viz. half 
page for the foundations, one or more pages for the superstructure, 
roof, floor, cornice, &c., &c. It affords the means of adding up sepa- 


rately and readily the expenditure on each part of a building 





d when 
this book is accurately kept, nothing is more simple than the making 
out the bill, at the completion of the work. All that is required, is, 
to take the total of each description of work, and the bill is ready. 
No, 4 is to shew readily what materials have been purchased, the ave- 
rage cost of them, and their appropriation. No. 5 is the same 





description of book, but has reference to individus 
1 
Merchant, Agent, or Head Mechanic, shewing what advances haye been 


instead of 
materia 





it is a personal account current with each Contractor, 





made and what has been received for the money 
Each account with a native must be balanced monthl 


or what is due. 





and the man’s 





E 
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ture affixed, or his acknowledgment of its being correct tacked 
to it. With Europeans it may be sufficient to balance the account quar- 
terly. The book No. 3 cannot be kept accurately, unless a sufficient 
number of Lallahs or Mohurrurs are kept at the works, to see what 
Jabor and materials are used, and to send to the office a daily Report 


in writing which should be filed as soon as it has been entered in the 


books. 

Experience has shewn that the first expense of keeping up a sufi 
cient number of writers is amply compensated by the advantages of 
an early adjustment of accounts, and it will be readily seen that it is 
much easier to write a few lines in the books daily, than to have intri- 
cate accounts to make out when any work is finished; and in the event 
of any sudden removal or any accident occurring to a Barrack Master, 
his successor will easily continue the accounts and adjust all claims. 
A set of books of the prescribed form must be kept at each post, or 
station, and when this cannot be done in the English Janguage, it 
must be done in Persian or Bengalee. 

When money is sent to a native Agent or Overseer to carry on 
works at an outpost he must be ordered to send regular monthly 

, and to shew by the attestation of the parties concerned, that 

es on account, have been regularly balanced and adjusted fox 

,e past month, Receipts in duplicate for all adyances.must be regularly 
executed te 

















1816 
February, 


15 
No. 1. 
Form of Day Book. 


Srasix No, 2 Live, 


1 Mate Mason, 
44 Masons @ 2} 

27 Bildars @ 3} pice each,.. .. 
105 Coolies Ist @ 2} annas each, 
35 

19 Boys @ 2 pice each, 

1 Mate Bheestie, .. 

15 Bheesties @ 2 annas each, 
10 Bundaries, a 

and 8} Carpenters @ 24 


Srante No. 4 Lr 
Mate Mason, 5 
annas each, 
5 Bildars @ 3} pice each, .. 
7 Coolees 1st @ 24 each, 


7 Ditto, 


{Total expended 1st February, as per figured 


Cash Abst 


Abyanc 
Depanrmenr. 
Po Shack Ramjaun, for lir 
Googee Churn, Mi 
;, Jugun Churn, ditto f 
eon, for Soorkhie, 


Workmen. 


Quarter Master Sergeant's House, Infantry) 
Lines. 


1 Mate Mason, sera 
50_Masohs @ 24 annas each, 
Hosrirat or 2xp Barrarion Oru. 
Mason, rae 
61 Masons @ 24 annas each, 


Cantonment Roap. 
7 Bildars, c : 
2 Ditto boys, 


ITotal Expended 2nd February, ditto 2... 


| s|Advanced to John Ullee, Native Agent at 


Mullye, e : = 
[Ditto to’ Lallah Gunga Ram, at Kishen! 


Gunj, 








Ditto to Goolmahomed ditto Chupp 


- [A.P.| ei 


| f 
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APPENDIX E, 
List or Pgrtoprcar Papers. 


Monthly. 


Statement of correspondence. 

List of letters despatched by Executive Engineer. 

Estimate of Funds required by Executive Engineer for the cur- 
rent and five ensuing months. 


Report on disposal of Assistants. 


Progress Report. 
Current Expense Bill. 
Statement of Assignments received and realized during month. 


Quarterly 


Return of Warrant and Non-commissioned Officers’ Bill for expen- 
diture on Works, with Abstracts of quantity completed, &e. 


Half Yearly. 


General Sayer Account, to’ Accountant N. W, P., and Director. 


Yearly. 


Indent for Stationery. 

Return of Magazine Tools. 

Return of Levelling and Surveying Instruments 
Descriptive Roll and confidential Report of Overseers. 
Return of Uncovenanted Servants. 











GANGES CANAL WORKS DIVISION. 
Progress Report on the undermentioned Works during the 
Month of — 1847. 

No. 1.—Reeutatine Bripee. 


Part of Work. | Description. 


jk Work (1 Lime, | _ 
Pillars, Masonry 1 Soorki,| 
mortar, (1 Sand, | 
ditto, “ ditto, 5 3}. 4 | 125) o| 0 
ditto, «+ . ditto, 9 5/6 | 5|6 9 90) 9] 0 
ditto, .. ditto, > | 510 | 5 a) 4] 56/310 
ditto, ditto, 
ditto, .. ‘ ditto, 
ditto, . ditto, 
ditto, ditto, 
ditto, .. > ditto, 
ditto, .. . ditto, 
ditto, é 6\4} 63) o1lo 
ditto, » | 57a 9 906111110 
ditto, : ditto, = | 3 3101 0 
Cutstone, cornice, | ditto, ; | 28) 4] 0 
Pillar Walls, ditto, “3 3 | 2l3 | 9 | 94) 61.0 
Parapet, . ditto, 2 19 | 2l6 107] 6| 0 
ditto, . ditto, » | 2\0 | | 105} 00 
ditto Cornice,. . ditto, » | 4/3 | ais | 19| 116 
ditto, .. i ditto, » | 2 9 3 el 91 0 
Wi Wall Cor-| | 

1 | ditto, , | ; 614)'31-0 
ditto, and bench} ditto, 

ditto, . 5‘ ditto, 
ditto, ditto, 
Bench, .. ditto, 
ditto, - ditto, 
i ditto, 
ditto, 
ditto, 
ditto, ' ditto, 
ditto Cornice, . . | ditto, 
Piers, ditto, 
Walls te crown of 
Arch, ditto, 
ditto, ditto, 
ditto, .. . ditto, 
Arch, = | ditto, 
ditto, ditto, 








0 
0 





Contents, 


6° 8" gi" 

emaegd CLM) 5 " FeO. 56 
Do. Grooves, 1 0 X09 3 

Balance Total Cubic Feet of Masonry, 3 


Vinx ti» 


TANT) ® 
S26s\ 5 9 
16,992 Cubic Feet of Excavation done in making Roadway across 

BD : 


arches, X 82 x 3= 16992 €. Ft. 
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No. 2.—Excavation in Canal for Roudway. 
L BD 
Earth Excavated,.. -. . «, 54814 X 50 X 5 = 1,39,035 Cubic Feet, 


No. 3.—Excavation for Channel of Earthern Aqueduct. 
L B D 
Earth Excavated, .... +++» 459064 X 50% 3 596 Cubic Feet, 


No. 4.—Brick Kilns. 
30,000 Pueca Bricks taken ont of Kiln,.. - sees 12" KX 6" X 
83,308 Peela Do. Do., a wees 12 6 X Qh 


No. 5.—Bridge Centres 
Centres, Planks, &c., all taken down and sent into store and planks all stacked 


at Shop. 


No. 6.—Excavation for Embankment. 
L B.D 
Earth excavated, Seen’ +++« 4353 X 25 X% 4 = 4,365,300 Cubic Peet, 
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GANGES CANAL WORKS DIVISION. 


Abstract of Expenditure during the month of — 1847. 


Description, |g Amount. | Total, | Grand 
total 


Work People. 


Masons at per month, 
ditto ditto, .. 
ditto .. . ditto, .. 
ditto ditto, 
ditto .... ditto, 
ditto ditto, 
ditto .... ditto, 
ditto ditto, 
Mistrees .. ditto, 
Mutes.... ditto, . 
ditto. ditto, 
ditto ditto, « 
ditto, .. 
8 ditto, .. 
Carpenters — ditto, 
ditto... ditto, 
ditto ..., ditto, 
ditto ditto, 
ditto .... ditto, 


Materials withdrawn from store 


66,308 2} inch pucea bricks, 
5 cubie feet Lime, 
676 cubic feet Soorkhi, 
676 cubic feet Sand 
56 Govt, Bullocks in use, 


Materials purchased. 


1 seer Rope at 2 seers per rupee,| 
's per ditto,| 





rupees, .. em s 

















+++ <puvy oF aout 





| “Teo, “yunoury 




































































APPENDIX F. 
No. 360. 


From 
J. THORNTON, Esaquime, 
Secretary to the Govt., N. W. P., 
To 


H. M. ELLIOT, Esquire, 
Secretary to the Sudder Board of 
Revenue, N. W. P.,  Acra, 

Dated, the 27th January, 1845. 
Recenve Dept 
Sir, 

With reference to the correspondence noted in the margin, * I am 

desired to request 


+ Letter to Secy. Sudder Board of Reve 
Tatler from itto. ditto, dated. 2nd that you will in- 
aitter to ditto ditto, dated 20th July, 1844, N 

Letter erut Division to Secy, Sudier Board of Revenue, form the Board 


that the Lieute- 


nant Governor, 






Fetter from Com. M 
No, 216, dated 24th July, 1844. 
Letter to Seey. Sudder Board of Revenue, No. 3956, dated 





ept., 1844, 


on the occasion of his late visit to Hurdwar, found that some difficulty 
and delay were still experienced in adjusting the amount of compensa- 


tion for property required for the Ganges Canal. Advantage was taken 





of the presence on the spot of all the Local Revenue and of the 
Canal Office 


2, The great object to be attained is promptitude in the 


to come to a better understanding on the subject 







ment of all claims of this nature, and security that payment for property 
taken, or suspension of demand for land occupied, be not delayed when 
the right of the claimant has once been recognized. 

3. These ends will generally be best attained by entrusting the 


award of compensation to the Canal Officers, who are on the spot, but it 





and, those Officers have difficul- 





is found that, with regard to property ir 





ty in ascertaining the principles on which remission of the Government 


demand on the land is to be adjusted, or the persons who are entitled 





to claim the benefit of compensation on account of the land occupied 





by the Government. With respect therefore to this class of claims, 


the agency of the Collector must still be employed, and due provision 





made for fixing on the right party the responsibility for any delay which 
may occur. 


4, The Lieut. Governor therefore proposes the following rules for 





adoption, and requests that they may be communicated through the Com- 








joner and Director of the Canals to those whom they may concern, 


unless the Board are aware of any objections to theirimmediate adoption. 
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The Canal Officers shall settle all compensation regarding 
houses, trees, crops, wells and buildings, and shall pay the money from 
their own Treasury, taking receipts as vouchers and acquittances from 


the owners. The Reyenue Officers are alw at liberty to represent 


any case in which they find the compensation awarded to be inadequate, 


or the proceeding to have been conducted in any objectionable way. 
The Collector shall settle compensation regarding land, how- 
secupied, whether by crops, or gardens, whether cultivated, cultu- 
ra r barren, whether khalisah or lakhraj. Tn such cases, the Canal 
Officer as soon ashe has laid down his line, (¢7kh Lel/) should give cer- 
tificates to the Tehseeldar and Collector stating the quantity of Iand he 
requires and which he has me ‘ked off, and the date on which he requires 
thatit be vacated. This date should generally be that on which all the 
standing crops will be cut at the termination of the current Tussily 
year. Itwill then rest with the Tehseeldar immediately to ascertain 
and report to the Collector how and by whom the land is occupied, ahd 
on what terms remission of jumma or compensation should be given, 
under existing rules. It will rest with the Collector to provide that the 
terms be definitively settled by the time when the land is required 
by the Canal Officers, or as soon after as possible, and that no unneve 
sary demand is made on the Zumeendars for the land thus taken. “Phe 
Collector, when reporting to the Commissioner his proposed remission 
for the confirmation of Government, will furnish a copy of his report 
to the Director of the Canal, in order that an opporttnity may ‘be 
ifforded to that Officer of offering any remarks on the transaction 
that may occur to him as affecting the charge on his works. 
7. The remission ultimately sanctioned by the Government will 
be notified to the Director of the Canal at the same time as to the 
Accountant, Revenue Department 
8. The Lieutenant Governor requests that the Board will impress 
upon the Commissioner and the Director of the Canal the importance 
if paying attention to the regular and punctual performance of this 
duty 
I am, &c 
J. THORNTON, 
Secy. to Govt., N. W, Provinces 
ra, the 27th Jany., 1845. 
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APPENDIX H. 
1 


Authoritative decisions on certain points submitted by Executive 
Officers. 


Question. Lieut, Sirachey's letter No. 53 of 20th June, 1843, 
Enquires how he is to obtain the cost of packing cases sent with 
stores from m zines, how it isto be debited, and what is to be done 
with the articles themselves? Also, in case he is directed to sell 
them, how the amount should be charged is accottnts ?—AN- 
swek. Secretary Military Board's letter No. 1939, of 22nd July, 


1843, s » “that it would probably be the best plan to sell 


the pack cases in question, if are not required in the 
I 1 1 


department, and Lieut. Strachey might indemnify himself for 


loss in the sale by submitting a bill for the difference, and the 


proceeds might be brought forward in the periodical necount curs 
rent." “Lieut. Strachey can be furnished from the Board’s office 
with the rates of any articles supplied to him from the Ordnance 
Department, whenever applied for.” 

The plan generally adopted is to return to the magazine ell the 
packing cases, &c. reccived, and to submit a bill for their value, 
supported by the Magazine Officer's receipt 

Question. Lieut. Strechey's letter No. 49 of 30th May, 1843. 
Understands that Major Cautley had proposed, to Government, the em- 
ployment of public catile on the Ganges Canal works, for the convey 
ance of materials; such a measure being un loubtedly a great saving, 
requests that he may be informed of the decision of Government on 
the subject,—Axswer. Commissary General’s letter No, 1173) dated 
Oth June, 3, pr ts against the oposed measure being most 
inexpedient at any time. “We have no carts to give, but if our 
Elephants and Camels are so employed, there would be few or nous 
amongst them, with sound backs in the course ofa month,” 

he objection applies toa particular employment, and holds 
good not only now, but at all times. 

The above view was concurred in by the Hon’ble the Lieutenant 
Governor, N. W. P. Vide Secretary’s letter No, 3706 of 15th Au 
gust, 1843. 

Question. Major Baker's letter No. 389 of 1st April, Ve 
enquires Ist, “whether in the prosecution of public works it be 
necessary that the undermentioned documents should be enprossed 
on stamped paper, vizt. contracts or agreements for excavation of 

4 











a 


tarth, manufacture of brick-, or supply of materials, and secu- 
rity bonds for the repayment of Government money advanced on 
the above account; 2ndly, whether in the event of the dotu- 
ments above mentioned beng engrossed on other than stamped 
paper of the prescribed value, the Exeoutiv neer can, in a 
Uivil Court, enforce the fulfilment of a contract, recover the 
amount of sécurity, when justly forfeite r; ther words, 
ardly, whether the general exemption ay Lt X. of 
1829 be intended to apply to the Department Public Work ANSWER, 
The Secretary to the Government N. W. P. in his letter N 
2166 of 1845, dated 23rd May, 1845 Military Board states in 
reply “ that the exemption wh follow ticle 12, Schedule A. Regu- 
to oc ty me ltion X. of 1829 (as copied in the ia 

in his Honor’s op 

the documents mentioned by Captain Ba 
cor territorial capacity His Honor therefore conceives that there 


necessity for execating such documents on stamp- 
ed: paper. 

Qu@stion. The Superintendent of Car a ranted to 
Commissioned Officers, in the Canal department, porary leave 
of absence on private affairs,—Answer. The Board, in their Se- 
cretary's letter, No. 3565 of 7th September, 1847, ruled “ that 


lousy under which” a Superiotending Engineer can, under 


the only /p 
existing orders, grant Jeaye, are first ow Medical certificate, and 
im such case the party should furnih’the requisite certificate, aud 
secondly, on urgent. private affairs, in which ease the: - Superine 
tending Engineer must satisfy himself of the validity of the plea 
before granting it 

Question. Major Baker's letter No. 1472 of 10th April, 1847, 
enquires the power vested in him to grant leave of absenca to 
uncovenanted subsrdinates nm the Canal department,—Answer. Se- 
eretary Military Board’s letter No. 1600, dated 


transmits copy of a letter No, 2448 of 10th idem, with annex- 


ures from Mr. Secretary Thornton, “ communicating the power vested 
in you by Government to grant leave of absence not exceeding one 
month in each year, over and above the occasional holidays, when- 
ever you are of opinion that the indulgence can be granted without 
detriment. to the public service, and is merited by the good conduct 
of the applicant.” 

Question, Lieut. Strachey's letter No. 105, dated 24th October, 
1845,-asks for permission to advance to Asst. Overseer Sergt. John 
stone the sum of 200 rupees to assist him in building himself a bun- 


galow at Roorkhee,—Axswer. The Secretary Military Board’s letter 


















































ee 


— 














No. 6223 of the 16th December, 1845, states, “that an advance of 
200 rupees requested by Sergeant Johnstone, to enable him to, build 





a house at Roorkhee, is quite inadmissible. 





Qurstion. » Lieut. Smith's office and private carriage having been 


wer. ‘The 






seized for military purposes and a complaint made,— 
Hon'ble the Lieutenant Governor replied, in Mr. Secretary Thorn- 
ton's letter, No. 4853 of 11th November, 1846, that * when absolute: 
ly required for the march of Troops, the seizare of cairiage is autho- 
rized by Regulation XI. of 1806, Section 2 

Question. Lieut. Turnbull's letter No. 5, dated 10th June, 


1847, requests that sanction may be obtained, for placing the whole of 








his Bricks under charge of the Civil village powers, as he is anavious 
to remove his establishment,—Answer, ‘The Commissioner of Meerut, 


7 of 14th June, 1847,) states that he has directed the 





in reply (No. 
Collectors of Meerut, Mozuffurnuggur and Saharunpoor, “ to provide 


for the protection of the bricks by making the Zumindars of the  vil- 


where the 





are collected, responsible for their safe custody. 





laze Chokidars ought likewise to be ordered to look -after the 





heaps, ond sce that they be not pilfered by the inhabitan™ of the 





ghkourhood.” 





Question. Reference having been made regarding a statement 
of conditions of service of Bildars $c. employed onthe Ganges Canal 
Works,—Answer. ‘The Hon'ble the Lieutenant-Goyernor. decided 
(Gin Mr etary Thornton's letter No. 617 A.of1847), dated 29th 


September, 1847, that he could “only refer you to Sections 5 and6 





Regulation VII. of 1819, and to the constructions of ‘the Nizamut 


. Adawlut rioted in the margin,* which have 






reference to that enactment. By the two 









fed April 20th, 18 


dated M 





first, you will see that ropean British 


27th, 1642, 
subjects are held not to be liable for pro- 
secution as defendants under the Regulation in question, though they 


may sue as complainants; and by the last you will perceive that’ there 





stipulated term of service, or a contract for specific 





must be ei 





work, to render artizans and other worknien liable under Section 5, of 


the Regulation.” 
«The Lieutenant Governor does not consider that there would 





be any difficulty in your having 
and lithographed, to which every 
sHould be required to subscribe. In this contract the forfeiture of 


ple form of agreement drawn’ up 


nail 





rer employed on the Ca 








tears for a certain pefiod might be made the stipulated penalty 





g without due notice. The conditions of’ such an 


engagement would necessarily become in a short time generally 


of abscon 


known.” = 
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In accordance with the above suggestion, an agreement paper has 
teen drawa up and adopted in the northern division, a copy of which 
is hereto annexed. 
Copies of the sections and constructions above referred to aré also 
attached. 


Form or Acreement Parra 
i? Ey) eho HSE ile 4555 shal rp) 2ST ew a pe 


ee LS MA helped or £ 5! ele 605 G3 lols Ce Pom 


Sections 5 and 6 of Regulation VII. of 1819. 


V.—All persons who may voluntarily engage to serve as work- 
men.of any description for a stipulated term, or who may yoluntarily 


act for the performance of any specific work, and who without 


good and sufficient: cause shall wilfully quit the service so engaged 
= a 
greed upon, or shall wilfully neg- 


fot, before the expiration of the term 


lect to perform the work so contracted for, shall be deemed guilty of 
4 misdemeanour; and on conyiction, before a Magistrate or Joint 
Magistrate, shall be liable to a sentence of imprisonment, not 
exceeding one month. The Magistrate or Joint Magistrate may 
likewise require the persons so conyicted to complete their sti- 
pulated term of service, or to perform the work contracted for 
if it appear just and proper to require the same; and any subse- 
K 


HM 





quent conyiction-of wilful neglect to comply with such: requigition 
shall be punishable by a. further sentence of imprisonment, not, ex- I 














ceeding two months. \ 
VI.—Cravuse Frnsr.—The provisions of ‘the foregoing Section 

are also declared applicable to domestic servants, who may! engage j 

to serve for any fixed term, or during’ the performance of any specific ' 

service, or though no such engagements have been entered into, may II} 


be employed from month to month, and without good and sufficient 
cause, shall wilfully quit the service of their employer before the ex- 
piration of the fixed term, or before the completion of the stipulated 
service, or with respect to monthly servants, without giving previous 
notice for a period not less than fifteen days. 

Seconp. 




















like manner, no master, or other person, employing 


ee 


a scryant for a fixed term, or for a specific service, or from month to 
month, shall be at liberty without good and sufficient cause, to dis- 
charge such servant against his will before the expiration of the fixed ’ 
term, or the completion of the specified’ s 





vice; or, with re 





pect to 





servants employed from month to month, without giving pre 
ing of the intended discharge for a period of at least fifteen*days, or 9 
paying his wages for that period. 

Tunp.—It shall be the duty of the Magistrate or Joint M 


Ertepeacaeiestrento se himupon the stamp paper prescribed if 
im Section 18, of Regulation I. 1814, (vizt. bearing ¢ f ! 


a. stamp of 





































eight annas) to enforce the provisions of the above clause, by causing ip 
payment to any servant who may be discharged in opposition thereto, 

of a sum equal to half a month's wages, in addition to any ar of ll 
wages which may be due to him af the time of his discharge, orif the 
seryant haye been engaged for @ fixed term, or for a specific service, 
by causing payment to be made to him of such sum as may appear 

fully adequate to any 16*8 sustaitied by him from being discharged be- | 
fore the time agreed upon ! 


Fovrra.—Provided, however, that no servant shall be entitled to 
recover more than his arrear of wages when he may be discharged for 


misconduct proved to the satisfaction of the Magistrate or Joint’ Ma- 





gistrate, and appearing sufficient to warrant his discharge, nor shall 





any workman or seryant, be liable to punishment under the provisions 
of this Regulation, when it may be proved, to the satisfaction of the 
Magistrate or Joint Magistrate, that his quitting the service of his 
employer, without previous nbdtice or before the expiration of a stipu- 


lated term or without having’ completed the pert 





ance of ‘any work 
contracted for, was occasioned by gross mal-treatment, or by non-pay- 
4 
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35 
ment of wages due, or by any other cause which may appear to the 
istrate or Joint Magistrate, sufficient to justify or excuse the act 
complained of, 


VIL.—The whole of the sentences which may be passed by 


a Magistrate or Joint Magistrate under any part of this Regulation 
will of course, be open to the ri ar control of the Court of Circuit 


of the division, according to the general rules in force on this subject. 


CONSTRUCTIONS OF THE NIZAMUT ADAWLUT. 


To ne Baneniy Covrr or Cmecurr,® 
a 
Dated the 25th May, 1821. 


Iam directed by the Court of Nizamut Adawlut to acknowledge 
1819, Reg vi, the receipt of a Ictter from you, dated 11th 

Ce instant. 

2nd.—In reply, I arm directed to communicate to you the opinion 
ofthe Gburt, that the Rule contained in Clause 3, Section 6, Regu- 
lation VIL. 1819, cannot be considered applicable to European British 
subjects, and that consequently, under the general Regulations, an 
award by a Magistrate, (even though a Justice of the Peace) of 
the nature alluded to in the latter part of the first ¥rgraph_of 
your letter, is unauthorized and illegal 

8rd.—You are of course at liberty to consult the Advocate 
General, as to how fur he may consider such a decision legal under 
the Act of Parliament, to interpret which does not fall within the 
province of this Court 

Ath.—It is at the same time obvious to remark, that from a 
conviction of a British subject by a Magistrate, in his capacity of 
Justice of the Peace, under 53rd Gee IIL, Cap. 155,* the appeal 


is not to. a Court of Circuit, but to the Supreme Court tn ‘Calcutta 


To rae Banertty Courr or Crecurr. 
Dated the 20th July, 1821. 


I am directed by the Court of Nizamut Adawlut to acknowledge 
No. 345, 1619, Reg. vit, the receipt of’ a letter from you under date the 
Beak 2nd instant, together with its enclosure from the 


Magistrate of Zillah Moradabad, dated the 27th ultimo. 


+ ‘This is superseded by a Regulation which vests the Appellate power in the Sessions Court 
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2nd.—The rule contained in Clause 3, ‘Section 6, Reg, VII. of 
1819, being clearly not applicable to European British subjects as 
defendants, and it appearing from Mr. Halhed’s letter to your Court, 
that; he is in possession of a copy of my letter to your address, bear- 
ing date the 25th May last, the Court are not aware of the necessity 
of any further orders on the subject of Mr. Halhed’s enclosure in your 
letter aboye acknowledged. With respect to the query occurring 
in the second and at the conclusion of the third paragraph of Mr. 
Halhed’s letter is obvious, that Clause 4, Section 16, of the above 
cited Regulation, cannot be acted upon at all against such masters or 
persons, as may not he liable to the Regulation and subject to the 
Mag s authority ; at the same time, that against such servants 
are liable and subject, the Regulation may be acted upon, even in 
favor of those very masters who are exempted from being made 
defendants. 


To rue Actinc Macisrrate or Lan Sy.uer, 


Dated the 29th April, 1825, 


The Court of Nizamut Adawlut have had before them your 
1819, Reg. vi. letter, under date the 16th instant ; requesting 

to be informed whether the second punishment 

directed by Section 5, Regulation VII. 1819, s of workmen 


neglecting to finish their work, should be considered final and con- 


clusive, or whether the M e is at liberty to repeat such 
punishment until the work is performed. 

2nd.—In reply, Iam desired to communicate to you the opinion 
of the Court, that the sentence of two months’ imprisonment, 
prescribed in the Section aboye quoted, is intended ag punishment. for 
wilfal neglect to perform work undertaken, and not as a means of 
compelling the performance of it; consequently, that the Mag 
are not competent to repeat the punishment of’ two months’ 


ment or to take any further measures towards compelling 


trates 
imprison- 


an actual 
performance of the work engaged for. 


The following Queries were submitted by the Magistrate of the 


§ erounna 2 ali 
No, 1529, 1819, neg, vit, 24-Pergunnahs, to which the replies in juxta- 


position were given :— 


Questions. 1st—Can workmen, such as Mistrees, Moochees, 


or other Artizans, be brought within the meaning of the enactment 














quoted, supposing that they h en advances from their em- 


ploygrs and agreed to work for the s , without any stipulation as 


to the precise term or specification of the job that they are to per- 


form ? 

Qnd—By what Magistrate are case hove mentioned 
provisions, cognizable: the Magistrate of 
agreement was entered into, or that of 
delinquents reside, or to which th 

Answers. 1st.—There mus 
acontract for the performance of to render Section 
Regulation VII. 1819, applicable to th es alluded to. 
Qnd.—Such cases may be prosecuted either in the district in 
which the agreement was executed, or in that in which the defendant 


resides. 


Calouttay Court, 18th March: Western Court, 27th May, 1842. 
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Shoning direction: of voufsoirs at distances of Leet measured from the centre 
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€ 
ANGES CANAL WORKSy i 
t 
VNORTHER DIVISION; 
ON BLOCK-SINKING 
The object of this paper, and of the tabul ent which accompanie 
it, is, the discovery of the law which regulates ase of block-sinking for 
foundations, as far as the operations in the bed of the ach 
2. The statement embraces a period of 2 years and 4 is, or from 1 
April 1848 to 31st July 1850, and shows the result of block-sinking operation: 
since my connection with the Northern Division G 2S al, re 
to the Aqueduct Proper, with the exception of sinking 16 wells for the support Hi 
of the steps at the flanks of the abutments of that work. 
3. To render thi te, howey similar detail is requirec 
arding the undersink ks for the rt of the curved revet 
ments connecting the work in the bed of the river with that on the banks; and | 
these blocks are of uniform size and shape, and both are such as are likely to Th 
be more generally adopted in this country than those of many of the very ¢ 1 
blocks supporting the heavy weight of the piers and abutments of the Solani a. 
Aqueduct, it is much to be desired that a similar record should, hereafter, include 
them lll 4 
4. Again, this statement should embrace the whole of the block-sinking 1 
operations in the bed of the Solani, but in it Ihave not noticed the labors of my ; 
predecessor, Lieutenant H. Yule, of Engineers, o nt of the monthly pro- ; 
gress reports of block-sinking, prior to my receiving charge, showing merely th« 
depth of sinking remaining to be executed for each block. It is true that ma- li: iA 
terials exist for supplying every information that can be desired on this point | 
Lieutenant Yule’s records being most complete and lucid, but as the depths to 
which blocks were sunk varied greatly, and moreover the sinking of the same " 
blocks was not continuous, the labor of compiling from these records a list 
which should show each month the progress on each block, with the m lepth 
at which that progress took place, involves the formation of an entirely new set , 
of progress reports, and is a work greater than I am at present equal to. 
Users. Tastes we Caxar Dzpantient, N. W. P, : 
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this statement has been to arrive at 


was performed. This difficulty has 





not been overcome. As an exemplification of it, 









suppose, on the first of a m et, and on the last day 


of the month 20 feet, and that the nth was 132 Rs. 


Now, in this case, the rate per rv the progress being 6 





o the mean ‘dey was performed was 17 





tions L have used d ilarly obtained. But it must not 





n lock from 14 to 17 feet was the same 
tfrom 17 t 
es, 17 feet 





, a8 far as the valuation of worl 





6. In reality, the expe more nearly as the cubic con: 


ded to tain amount of execa 





vation from beneath the crater, or as the 1 portion of the block 


taken solid, of the depth sunk, added to so) the cub 





of that depth 
Sut what this multiple of 


> ascertained by considering each particular 





sunk, than in ar 


the cube of th 





block 


7. For further exemplification, suppose progress as above stated to have 


occurred on a detached block 20 feet 





+, the soil to be moved being equal 


























to the content of a crater whose sides run up from the foot of the block every 
where at an angle of 4 
The cubic content of such a crater would be 
20" 4 
20x 20x 204+ 4x 20 20 0 
(are include 
20 ret Y 3 a 
Chase of 1 
And the work h foot of sinking bet 114 and 20 feet woule 
bi foHoy 
15th foot 1 i 1 14 2 16 9 
16th do. ) 16'—15 1 9 3 
17th do. ‘ 17°—16 3,123 0. 200 11 2 
isth 17 m2 «15 8 
) 1 18 3L do. «25 A 
Oth Y) do. 7 8 
By yt 19,920 ( ; 
I 
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Plan of Blocks N° +, 23.2 


Suge! cont: 555.4 0. 
dt 524.0 





Sige! cont. 


Syuar a 


25x20 
25x20 


FS xSxF= 324- 
5 5 x8x 444-83 xt xIG= 3553 


Total sa 


Blachy N” $.10.128 
Sup! cont: 240° Oct: 


Blocks NY 9 wssseDrul 6 
Suploant i376 Oct 


gee? 


eS os = 


QO 


ae 
Oo all 


Cutwater Blocks Total 28 
Sup loont: 8. O Oc 


2a Vs 











Blocks W 43,1640 Total 6 | 





Blacks N¢8 276.258 
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NB. The curtaiiy 
PH Tand 12.9. an I i by 


the ugueducl, voi, 


their tops only hi) 


ih 
ave of vquable ll 
Eg Hn 
ends are vertiiyy 
ly 
A tin S | 
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Welt abutment. have 


Phownane their 





Picr Blocks N40 415 Total 12. 50a Tata 





Sign cont 523.105" Oct. Oct 
S “ S, 
dt a9. 0" SG Se 


















x F-= 297 


X20-OSx SINFO x Px /O= 525-9 


Blocks 974.279.986.990 Curtain Blacks N°575849.50.259. 28027222 
Total 4 Area of Octportion 93.3. Syuare fect 
Sup cont tor dt Sy: d? ws fe 








: | Curtain Blocks) NY. 33, 64, 2 


Sup eant 64. 0. 














Cartan Blocks N° 52.65.68. 7/4 
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The number of cubic feet of the modulus, or supposed quantity of soil dis- 
placed, due to each foot of sinking being known, the cost of each foot is caleu- 
lated, on that number, by simple proportion ; the total number of cubic feet of 
the modulus being found by the expression; 6x 400+ 31 (20°'—14") to be 
19, 





20, and the total expense being known to be Company's Rupees 132 





8. Now from this it appears that the me 





n depth, as far as expense is con- 
cerned, is 173 feet nearly, instead of 17 fee 


and that the lowe 





r feet cost as 
much as the upper 3; feet, onthe whole monthly progress of the block in question. 


9. By some such calculation greater accuracy in the statement of mean 
depths might undoubtedly have been obtained, but the work would haye run 
out to a length that, with the limited time and means at my disposal, I co. 
not pretend to follow. 


10. The above example is wholly suppositious, and must not be taken as 
guide for rates. 

11. In the case of heavy blocks, i. e. those of Ist, 2nd and Srd classes, and 
ter blocks of the 4th class, the soil has been found at the sides of 








t a somewhat steeper slope than in that of the long curtain block 
of the 4th class ; or rathe’ 





I believe, to speak more correctly, in the case of t 





latter the sand runs down the sides of the craters in a somewhat less stee p slope 
than in the case of the former, owing, as I suppose, to the 





eater rapidity with 
which the heavy blocks sink. What I mean té say is, that, in the case of the 
la 





blocks, the sand has not time to take the same angle of re pose as wit 





small ones, and consequently the apparent disturbance in the vicinity is k 


12. The section of these craters of course y 





es with the proportions of 
clay and sand in the soil, but the following may be tak 





nas average section 











Ist, 2nd an¢ rd Classes, and 4th Class Cutwater Blo 

Ground L 
Water Level . is 
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32 





4th Class Curtain Bloc 


Section. Line. 


Water Level, es 











80 square 





The sectiona as of these craters possibly vary from 220 to 
feet, but neither of these amounts adequately represents the true quantity of soil 
removed in block-sinking ; this true quantity, when the circumferences of blocks 
are the same, varying inversely in some proportion of the weight to the base of 
the block, although the discovery of what that proportion is, exactly, is stilla 


desideratum, 





s, throwing up as 





13, Any one who has watched the bubbling up of sprin 
they do, when first opened, large quantities of the soil through which they pa 
will, I think, agree, that in estimating the craters as running from the feet of 
the blocks upwards at an angle of 45°, too great an allowance would not be 
made for the quantity of soil to be removed. My calculations, as far as they 
go, prove this; and unless even greater value is assigned to weight of blocks, in 
proportion to their bases, than I am disposed to allow, the conclusion appears 
quite sound that in calculating the soil removed, thus, the results are under ra- 
ther than over stated. As far as I can discover, no advantage results from the 
m, I give them merely 














consideration of the above sections as shown in diagr 
to show that they do not, as might be supposed, afford, from mere inspection, 
data for estimating the quantity of soil removed. “It must be remembered, also, 
that all that is necessary is to fix a modulus which will afford results relatively 
correct ; their being absolutely so or not, is not a matter of any practical import- 


ancl 





14. Having premised thus much, a set of formule will follow, by the ap- 
plication of which to the several months’ progress and expenditure, the value of 
the above stated conclusions may he tested. It is, in fact, supposed, that the 
quantity of soil removed is the same as would be excavated could the blocks be 


laid in dry in a soil that would stand at an angle of 45. 
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The expressions obtained are not the simplest possible algebraically, but 
are such, as, with the aid of good tables of squares and cubes, will, it is believed, 


\) give results with the least possible labor. 








Let 7 be the length in any line of blocks, as a pier, taken up by one block 
| b be the breadth of the block. 

| d ,, depth sunk. 

8 4, Space or interval between blocks, 

| n 4, number of blocks. 

| 


Thus— 

Tor any number 

f blocks, of uni- 
sean breadth and 


) 
length in =e nae ; tn (I+) (bd-+ a’) 
( 


pectin n (+8) bd+ (L438) d? ox 
ous line, other than 
the end ones 


For end blocks? 
of uniform length 
and breadth, termi- 
nating such conti- 
nuous lines 





Wd+ la? ba? a ox 


For any single) 


zi - do. 
detached block § lnas Usa arta 
3 





Whenthe lengths | 


f mn 
and breadths of (n—2) C+ s)bd+ dt) +2) C+ 5) (dt 


blocks in a continu- | 





{ 
pees 
ous pier are all uni- + do. 4 = a 
form, then, for the 
wlpierinetaing | Les 
| end blocks 


dn (+s) —8 (D+) +604 


Hence when calculating cost of work at any intermediate stage of pro 


gress, if 


| d represent the greater depth arrived at. 
d do. less do. do. 
| Then— 


| Userur Tastes ron rue Cawar Deranrusxz, N. W 








For any number) 
of blocks of an uni- 
adth and { 
length, ina continu- 


the for- 
- mula xn (U+8) bd-+d*—(bd + bd) 





form br 


ous line, other than 











the end ones .. J 
For end blocks) 14) bp Pd ed) + od 
of uniform length |, Vues 2 
and breadth termi- { — b 2 
nating such line} (Rea e td) 
For any single} ; 
detached block .. 9° (4d) + (1+) +d) +5 (@—d") 
Whenthelengths a ea ; 
and breadths of * sxb(d—d )+(P—d) +6 d+ 
blocks in a continu. | as dy or 
ous line are all uni- & do, } 3 
form, then, for the | ndtaj—sx (d—d) (b+ +d) +b (d'—d*) 
whole pierincluding = 
the end blocks + (@—d*) 
3 ; 


15. Itnow remains to examine how far this agrees with practice. Certain 
months have been taken as a test, quite at random, and the rates have been 
‘on the cost of merely 





struck on the modulus thus obtained. In the comp 
the labor of undersinking has been taken into consideration, as it is obvious 
that when the total expenditure is. not proportionate to the mere cost of labor 
of undersinking, the causes are foreign to the matter at present under consider- 
ition, which is how far this theory is supported by the results obtained from 
all blocks large or small, and whether it deals satisfactorily with the admitted 


difference of cost of sinking blocks of varied shape at varying depths. 





16. Ma 
that the calculations have in all cases been made with the utmost care, (they are 
not inserted an account of their length,) and that where great differences existed 
as performed, the true quantity of work 


1848 is the first month examined. It may be proper to state 








n the mean depths at which sinkir 
done has been estimated, as nearly as possible, by dividing the work into small 





tion 





portions, in which the variation in depth was less marked, By the aggreg 
if the results, obtained from these small portions, totals have been found, on 


which the rates have been struck. These rates are as follows : 


tes ror tie Cana Derartwent, N. W. P- 














6 ( Ist class 11°93 annas PR, 100 c. f. of the modulus. 
¥ 1 








x 2nddo. 7:90 do do. do. 

3rd do. 11:80 do. do. do. 

= 4th do. ¥78 do. do. 
here nofi¢ed i able, and it now remains to 








the rate in some classes more than ino 





f or 0-473 of the whole number of workmen w 
UL — employed at night. 








2nd do. do. ~ or 0-416 Wo, ic do 





3rd do. do. do. do, do 


ith do. do, do. do. , 





This va 





roportion of then, employed by night on each class of ble 











may be a reason of difference of rate. Lieutenant G. Price, the officer in im- 
mediate exgeutive charge of this work, is of opinion that work by night i 
saving merely of time, and thinks with me that if possible it should not be re 
sorted to, as being more expensive than work by day only. ‘The difference is 
not material, however, and Ido not n to this first cause the variation in 
rate which I seck to explain s 

eSecoaaty : NON7 3935 Wi 

~ 'The effecti sortion to of the blocks in 
Hep r te 


Ist class, 572 farea included in circumference of base 














2nd do. 507 dc ri lo. do 

ard do. 642 0. do do, 

Ath do, lc do. do. do. 

That the y ‘oportion of ht to t of th 
material effection the cost of sinking y¢ te, but u 
data exist, by which the ratio of v J n } ht ca 
determined. 
ito X 
\ 
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Thirdly— 
And this consideration appears the most important of all in the present 
instance, the height, from whence the jham had to. be worked, must be looked 
to. In the case of the Ist and 3 
at what aver: 


1 class blocks, the masonry bei 





20 feet high, 





it mattered nothing e depth sinking had to. be performed, as far 





up any given quantity of earth was concerned. Di- 
ht of 12 feet, to its final height of 
20 feet, every jham load was raised that height, and the jham-worker had to han- 
die a staff 8 feet longer than before. The time required to work a jham, at the 


as the labor of brin 





rectly the block was built up from its first he 





bottom of a block built up to a height of 20 feet, is about one-fourth more than 





Moreover the jham cannot be forced 





when that block was only 12 feet high 





and, as the depth of water increases, more 





into the ground so deep as before. 





and more of the contents of the jham are washed out during its passage up- 


wards ; so that the total labor of sinking when the block is 20 feet high, is to the 





e work when the block is only 12 feet high, as 3 to 2 nearly ; or, to speak more 





the labor of bringing up any given quantity of soil under these two 





correctly, 





differing conditions is in this proportion, for it must not be forgotten, that, ow- 





ing to difference of weight, the progress, as before stated, will be greater on any, 


high block, for the same quantity of excavation, than on a low one of the same 
1 


length and | 








read 





». Now, in the case of the 2nd class blocks, =** or 0: 391 of the 





work was performed at a height of 12 fect, and, in the 4th class block-sinking, 


_ or O14 ¥ lone under the same circumstances. If then, correction, fairly 





iving the workmen credit, as it 





due on account of different heights, be applied, 





the 12 foot standard, the comparative rates on 





were, for their work v 





the modulus would be- 





Ist class blocks 5 annas per 100 c. f 





do. 630 do. lo. 








ard do. 7°90 do. do. 


4th do. 6-96 do do. 





It would be easy to show, that, by more accurate calculation of the variation 





caused by height of block 





just at the point where the mean depth at which 


yerformed begins to exceed 12 feet, and where the depth of water has 





iking w 








not yet materially increased, consequently where the contents of the jham are 


not materially lessened in their upward pas , these rates would approach 





each other still more nearly 








17. The next period taken was that of 








$ d class blocks 7:97 per 100 c. f. on modulu 
= 4th do do y , 
z y do. do. 
= (nocurtainblocks) f 
5,103 2 e 7 
2nd class 0-434 of the workmen were employed at night. 
11,761 . 
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{ 





646 

1,370 
The effective surplus weight in proportion to the bases of the blocks, in 

their average state of immersion, was— 


4th class =0:471 of the workmen were employed at night. 


2nd class 615 Ibs. to 1 sq. foot of area included in circumference of base 
\ of block. 
} 4th do. 634 do. do. do. do. 





| 18, These rates agree very nearly with each other ; but to render the com- 
| parison quite fair, a correction, as before, has to be applied, altho’ owing to a 
| different cause ; after which they may be placed beside those of May 1848. 





| 19. On 1st December 1848 the number of men to each jham was reduced 
by Lieutenant Price, from 4 to 3, and on 1st November of the same year the 
pay of bildars was lowered, by order of the Director of the Works, from 4 Rs. to 
| 3-8 per mensem. 
The mistry employed superintending the block-sinking asserts that 3 men 
work a jham quite as well as 4; yet this is neither Lieutenant Price’s opinion 
nor my own, although we agree that they perform nearly as much work as four. 
; I have very little doubt that the mistry was influenced in his report by a desire 
to make it as agreeable as possible. Now— 
The pay of a squad consisting of 1 tindal at 6 Rs. per mensem and of 
30 bildars at 4 Rs. per mensem, was, before Ist Novr. 1848. Co's. Rs. 126 
Do, do, when the bildars’ pay was reduced to 8-8 per 
mensem, after Ist Noyr. 1848, Gre cet} cance Ab 


It appears that a saving of was made, on labor, by the Director's re 











8 OF i96 = a 


duction, and nearly of }th by Lieutenant Price's reduction; the total saving 





being 2+ j= {3 =0°366. 





; 20. Therefore the same work which was done before Ist Decr. 1848 for 
1 Rupee, was done afterwards for ”” of a rupee. 

. Consequently the work which in May 1849 cost 7°97 annas, would, in May 
1848, have cost 12 





annas. 


| 21. A reduction on account of the 12-foot standard to which the work for 
; May 1848 was reduced, or- 
1 





2-90 annas, must be applied to 2nd class blocks, and the 





Sas 


| proper reduction to the 4th class blocks also, leaving the results for 





2nd class blocks 9°67 per 100 c. f. on modulus. 


4th ¢ do. 974 do. do. 








If, instead of taking the mistry’s statement of saving of one-fourth, by 





| the reduction of windlass men from 4 to 3, it were taken at one-fifth, which is 
| Tavies ron tue Cawat Department, N. W. P. 
= ae ee 

La % aaa 
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probably nearer the truth, the corrected rate on 2nd class sinking would be 8°77 





and that o early the same, affording a very close approxima 





1848. As it is, however, the ag 





tion to the re 





‘er than I 





be expected, and is ne 


$ near as co I 


vhen I commenced the investigation. 





xt been taken 





May 1850 has n 


4th class 10°8 annas per 100 c. f. on modulus. 





0°455 of the whole number of workmen were employed a 


night 





-a included in the circumferences of the bases of the 





ot, in the ayerage state of immersion. 








> cost 17°04 annas per 100 e. f. of mo- 


«correction of = of — of 17:04, to effect a reduction to the 





ymparison, the rate becomes 1153 per 100 ¢, f. of the mo- 











dulu: 
2 For June 1850, 
{th class blocks : 11°98 annas per 100 c. f. of modulus, 
0-472 of the whole number of workmen were employed at “night. 
In the average state of immersion of the blocks, the we ton the area 
cluded in the ciret ices of their bases was 613 Ibs. to the square foot 


as before described, the rate becomes: 
I 


s performed this month were at_their full height,) or-12°6 annas per 100 c, f, 





yunt, (as all the 





locks on which sinking 





2 annas per 100 c. f. of m 








In the average state of immersion of the blocks. 
ided in the « nfere of their bases was 
This small proportional weight is due partly to a rise in the water level, this 








y, the rate becomes. 





33 annas per 100 c. f. of modulus. 


e for light curtain blocks with splayed bases 


and appear to point to an error in the formulx 





of a line of blocks, at 





desirable that 
should be 


vetter with 






ga slope of rather morethan 








thus obtained, would be found to agree 


1 from the formule I have made use of 





Cawat Deranruenr, N. W. P. 




















27. It appears that, on the Solani work 





0°135 of a tindal’s day’s wo: 





ik, OF of his month's work, w 


dar’s day’s work, or ;; of his month's work, is equal to the execution of 100 c. f 


of the modulus, including leave on Sundays; but when 






e proportion of effec 


tive weight to the bases of the blocks may be less than that which obtained 


the ease of the Solani works, the rate on the modulus must be increase 





mating the cost of labor on future works 





28. What has been stated above refers only to the /abor of undersinking 
It is necessary now, howeyer, to see what the total charge on the modulu 
cluding the cost of removing sand from the tops of blocks, of providing tools 


and of defraying sundry trifling cont 





ent expenses, attendant on the work, has 


been 





Ist class 2 


22 annas per 100 ec. f. of the modulu 





ddo. 17°80 do. do. dc 
May 1848. 9 ~" : 

. jrd do, 21°39 do do. do. 

ith do. 20°01 do do. do. 
May 1849, f 24 do. 17°80 do. do. do. 

z U4th do. 17°59 do do do. | 
May 1850. 4th do. 38°35 do do do | 
June do do, do. 25°85 do. do. do. i 
July do do. do. 30512 do. do do. } 





29. Calculating for a large new work I should say that a rate, on the mo 





dulus, of 20 annas per 100 ¢. f, would cover all expenses, out of 


pense of mere labor of undersinking would not exceed 9 annas per 100 e, f. 





remainder of the charge being for materials, such as rope, oil for torches, &c 


nd from bloc 





cost of removir s ; percentage for tools, and sundries. A grea 





saying might be effected on the rate of 20 annas per 100 c. f. by the employment 
of chain, instead of moonge rope, I believe the use of coir rope, even a 


Roorkee, would have been cheaper than that of moonge 


30. On each block, between every two wells, and on the shore side of that 





block an earth trough is placed. When operations were first commenced, prior 


to the earliest date over which this record extends, 10 men were told off daily 


to the service of this trough, whose duty it was to see that no aceumiilation o' 





sand took place This number was soon reduced to 7, On Ist December 
1848, when the reduction of men on each windlass from 4:to 8 took place, the 
number on each trough was reduced to 6, and about 4 months later to 5 lr 


latest distribution for a 4-well block is as follows 


4 windlasses at 3 men each 12 


2 carth troughs at 5 each, 
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[his is the smallest number of men that can work a 4-well block with ad- 





accor 





ng to our latest experience 





31. Very much still remains to be done in determining accurately the 





relative cost of our block-sinking operations in the bed of the Solani; and I 


look on this paper merely as one step towards that end, involving as it does a 





e laws which reg 






satisfactory explication of t late the expense of block-s 





[have found difficulties in valui 


the work start up at every step, 





thieshape of varying circumstances under which, at different periods, sinking 


until the true value of these disturbing causes is ascer- 





was performe 





in the for of 





ned, absolutely accurate expressions cannot be enter: nu 





accurately settled, the effects of di 





ilculation. un, until the formula 












cannot be properly measured, and thus these two facts cause 
stion to vibrate like a balance, and each tends, by degrees, to bring the 
4 of rest 
2. From what has b h, it appears, that When it is possible to 
1 » I v 1 bases, they should never be used, at any 
rate, if oil thre hich sinking has to be performed is sandy. ‘The suc 
cess of suck ye ksas regards economy, ina clayey soil, is still doubtful 








I think th of probability is against their succeeding as well as 




















perpendicular-sided blocks even here. Ido not, of course, allude toa case 
where a broad base is an especial desideratum. — I merely say that the minimam 
th of a block at top being fixed, if that width admits of a perpendicular-sided 
block being sunk, andif the same width for the base is reckoned sufficient to 
sure the stability of the superstructure, a perpendicular-sided block, as sux 





far chee rred; the 





an a sloping one, is to be pre’ 





nee of cost being caléulable by the formule given above. But a block 








6 feet wide at top with sloping sides, may undoubtedly be sunk where a per 





d block of the same width at top will not go down at all; gene- 





pendicular-s { 
owing to its falling over on one side, from unskilful working. However, 
the 


ttop and 








sides, will be built a 





pendic ame 





f blocks 8} fect wide, with pe 








t wide 





unk cheaper than another of the same length, 6 fe 





11 feet wide at bottom. In the slopigts block, the greater loss of weight, during 


sult. 





1as something to do with this r 


advantageously designed in such a way that the 


| immersion 





always 





Blocks mig 








iting frames fi row ones should be applied with equal fucility to 
ones. Three ames as are used on the Solani Aqueduct block-sink- 


will bear a weight of 25,000 Ibs. with safety ; nor, with proper precautions 


2 any danger in loading half this weight on one side of a block only 


A. G. GOODWYN, Lieut. 


neer N. Division Ganges Canal. 























Report showing the Progress made, 1 





ohly, in sinking each Foundation Block of th 
Solani Aqueduct Proper, from \st April 1848 to 31st July 1 
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G. GOODWYN, 





st of Undersinking Foundation Blocks of the Solani Aqueduct from 1st April 1848, to 1st November 1850. 




















a Cost of Undersinking. wing Sand from Blocks 
of 
Sinking 


Detail of Blocks worked at, as numbered in plan of 
Aqueduct Foundations, 


Te 


Material. | a a and 
Sundries. 


Mes 


April 1848. 


3s) Je) 88 Jar | ms [a]r.| as ]a 
WwW | 8)t1 203 | 5/10) 
153) 2/0 3) 
b} 93) 3) 2 3 75 1) 3 
54| 4/10 467 | 1 
86 /12)0 508 | 3) 
4 
3) 1| of 13 ; 4 3 | 7] 4 “0646 
45| 7}L0 " 9 of 10 | 4!14] sf eae 
158 |11] g} 43 8| 3 10 | 5| o 1,767 |14}10} 
| ol of 43 ‘ 2 10 | 41 217 | 3} sf 19 
47) 910} 43 | 2 3 2 9} 10 614 | 9} 3} 4 2 9) 16431 
September Nos. 30, 31, and 87 to 94, | : 437°38 aslol & 3 s 5 B09 ee 
November ASTRO | ce s 40°00 5 4 ‘ F 58 | 0| 0 Boe licl a 
December BTNODE ce a 440-00 | 546 | ir ’ ] ; Balti woe lel 
Jany, 1849, Nos. 87 to 94, .. : +. [440-00 3 aja 2 0 3 ai 90 | o| 
Febiany Nos, 87, 90, 10 94, and 199 140-00 | 6-3 4 5 3 7 5 1,056 {19| 
March 4, Nos, 98, 183 to 19 9 s. [440-00 9 468 [19110] 16713) 4 5 7 ao 6 Rest halt 
April). Nos. 5 a 5 14000 | 330 |19 2 : hranola'ts7 | 1] ol 
May |) Nos. 4] 440°00 96 489 1 3 346 | 2 Seeilial a 
June 5, Nos. 7 140°00 147] 5 $ ‘ 3/3 
April 1848, | ard |, Nos. a 3336-00 5 19} 5| 3 ‘ of 244 [14 
May ,, Nos. 9 a 336-00 | 15:28] 5 30 |15 5 2} 3) af 2 | 237 | 1 0 Q 
June Nos. 1 5-00 | 19 4} 95 44} 9) | 91 6 37 lis) of 3 1a | 3} 21 {told 
Suly 5, Nos. . 50 | 5 9 10 § 5 62 ol of 7 |ts)to) 
‘August 5, Nos. 25, 27, and 29, .. 13 i E 96 | 7 5 2 M5 
a] 


| 
a} 61 to 270, .. 
» | Nos. , and 261 to 
» |» | Nos 14023, .. si 
‘August ;, Nos. 14 and 16 to 28, 540-04 
September | ,, | Nos. 14 and 17 to 23, 54 
October ise HNO ae Mumcem Ob rcs, | 8 eae 500°00 
April 1848. | Nos. 7, 80, 31, 103, 104, 106 to 110 | 385°88. 
May ” Nos, 30, 31, 103 to 110, 215 to 222, jf 421-13 
June » ’ 103 to 110, 215 4 
July) | 30, $1, 103, and 1 x 401-70 | 18:30 
August >, |}, | Nos. 30 and 81, i 360-00 | 18-96 


4 
4 
4 
4 
1 
1 
1 


Heouwee mwa 














April 1848. 4, 26, 28, 70, 102, 111, 274 | 
1290, .. |. 5 5) of 12 Fi 
May Nos. 24, 26, 28, 70, 102 ae ‘ ans alo 
286, 288 and 290, + [17406 | 11°86) 4 3 \9 3 i 249 15) 
June 11, 18, 102, 111, 214, y 4 sana 
and 290, .. se 35 
11, 13, 24, 26, 28, 87, 38, 51 to 54, 63, 67, 68, 7 | 
102 and 111, “ oe oe o 5" “69 6 3 2 y 7 | gl 
‘August Nos, 24, 26, 28, 37, 38, 51 to 54, 67 to 69, 88 to 85, 99 | ie 
mpl c= a8. Soba” << aalieera to < ¥l| Uae: | ons e] a4 18 |i 
ptember | Nos. 24, 37, 88, 49, 51 to 54, G4 to 67, 80 to 83, 86, | | 
95 t0 99, 102, 112 to dand 130, 30 7 18 |13| 
October Nos. 87, 49 to 54, 64 to 69, 80 to 82, 84 to 
100 and 102, wwe ae 
November Nos. 87, 49 to 64, 54, 63, 65, 60, 68, 69, 81 
86, 90 and 100, .. + ; 
December Nos. 37, 49, 50, 65, 66, 69, 81, 8: 6 and 9 359 7 9 
Jany, 1849, Nos. 37, 49, 50, 63, 64, 66 to 69, 80, 82 to 86, 95 to 
99, 101, 112, 114 to 117 and 130 to 1 
February Nos. 63, 64, 67, 68, 80, 82, 83, 85, 86, { 
112 to 117, , 148, 198 2 
March, Nos, 49, 50, 63 to 69, 89, 85, 97 to 101, 112 to 117, 
130 to 133, 148, 182, 191, 198, and 207, 
April Nos. 49, 50, 63 to 69, 85, 86, 95, 99 to 101, 113 to 
116, 118, 180, 131, 148, 198, 207, 250 and 
Nos. 118, 182, 191, 193, 207, 6 160°00 | 13-40] 7-40 
Nos. 80, 82, 96, 100, 101, 24 153°30 202 
Nos. 80 to 82, 96, 100, 101, 112 and 130, 194 
August 5, Nos. 80 to 82, 96, 100, 101, 112, 113 and 130, 1-16 
September Nos. 80 to 82, 96, 101, 112, 113, 115 and 130, 259 
October Nos, 80, 82, 101, 113, 115 and 130, - a 0°34) 144 
November No. 147, |. RS, 2 220-00 | 552 |11-05 
December Nos. 147, 149, 150, 163 to 166, 179 and 180, 193°9 89 12°13 
Jany, 1850. Nos. 147, 149, 150, 163 to 166, 179 and 180, 93°3 843 
February Nos. 149, 163, 164 and 179, .. . 21: 
April 5, Nos. to 129, 143 to 146, 159 to 162, 176 to 178, 
192 to 94, 208 to 210, 224 to 226, 240 to 242, 
256 to 258, 271 and o- ee. 200-40 ¥ 5 6 S| 7 1,995 |15) “A765 
May Nos. 127 to 129, 144 to 146, 159 to 162, 175 to 17: | 
192 to 194, 208 to 210, 224 to 226, 240 to 2: 
256 to 258, 271 and 272, ve 202°52 1,251 | § 13381 
June » Nos. 127 to 129, 144, 146, 159 to 162, 175 to 178, 
}, 192 to 197, 208 to 213, 224 to 229, 240 to | | 
6} 2} 214,042 po “8246 


|] 
| 8] 5 





179°79 | 18 4 55 2 3} 3 2 6] 295 »(H 





lial 2 
18 |13) E | 2 3 4 Lsdty 





9} 0 3} 18 3 aj} 1132 
179 | 4 aitilii5, 21284 





S19 /15)10) 2} 0} 2 16456 


964 |10|111 1°3084 

1,819 | 1| 4} 19 i 1°6829 
349 | 4) 1) 845, hoy 3} of 12845 
149 15) 448 | 0 8) 3 “6757 
72 | 1) 7] 300 | sly 2:08 
99 | 1) 7] 332 |15) of 2 6} 3175 
142 | 4ot | i 
128 |. 9 392 | I 





224 |11] 4 

3 96 | 3) 4 

164 | 013] 393 |14 3 
369 | 6) 668 | 7| 4! 
134 |14) of “213 [rain 24539, 


no to bo G2 yar atar 





Ba 





245, 256 t0 260, 271 and 272, .. ., —«. | 208-17 | 11-03) 8-59 4 3 


July Nos. 181, 195 to 197, 211 to 218, 227 to 229, 243 to 
245, 259 and 260, noon oe wf 208-1) | 16-5 EO 














256 | oi] 621 [13 








7 


* Both 261 and 263 fn ¢‘To!” bears this meaning throughout the column. . 
N. B. From ist April favember 1848, the pay of bildars was Rs. 4 per mensem; 4 bildars were working each jham and $3 removing sand brought up by each jham, On Ist November 1848, the pay of bildars was reduced to Rs, $-8. On Ist 
December 1848,the number of men Warking each jham was reduced to 3, with $ men removing sand. ‘The latter number in reduced sbout 4 months later to 2, This statement, however, a8 far as the removal of sand is' concerned, must be received with caution, as, under 
pacticuiar eireumatances, the number @f men, thus employed, varied so considerably as to be beyond description in any notice like the present, 3 
A. GOODWYN, Lieut. 
Executive Engineer Northern Division Ganges Canal. 


Roorkee, 26th August 1$51. 
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